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INTRODUCTION AND BACKGROUND TO THE STUDY
1.1	 Overview
This chapter constitutes eleven sections namely, the introduction and the background of the study; the context of the study, which includes the historical overview of the Open University of Tanzania, the statement of the problem, research objectives, research questions, significance, delimitations, ethical considerations and definition of key terms.

In national development, modern technologies play a vital role such that without modern technologies there is no development (Beetham and Sharpe 2013). Thus, without modern technologies there is no modern society In other words, modern technologies have come to be considered an indispensable single element in modern societal development. For the sake of a national development, the use of modern technologies should be given adequate attention with no regards to people’s differences in terms of gender, age, ethnicity, religion or other personal variations in society. 

Tanzania and the Open University of Tanzania in particular, appears to have been prepared to go along with this concept, and the use of modern technologies in terms of information and communication technologies (ICTs) to teach and to learn is imperative. This is within an assumption that all the community members in terms of students and lecturers regardless of their gender follow this logic.  However, this study affirms that men and women do not attach the same set of meanings to ICTs as they embody asymmetries of power relations in their social life (Aoki, 2010; Terry and Gomez, 2010).

1.2	Background to the Study
There has been a transition in higher education in teaching and learning facilitated by the rise of the online paradigm (Commonwealth of Learning, 2019). This paradigm is a shift in education where traditional teaching and learning through face-to-face within a confined classroom is replaced by open teaching and learning with modern technologies such as information and communication technologies (ICTs). This shift is based on the assumption that ICTs have the pedagogic benefits in education as they provide a dynamic teaching and learning environment, allowing learners to participate more effectively (Selwyn & Facer, 2007; Aoki, 2010; Ngimi, 2013). This implies that the use of ICT in teaching and learning helps instructors and students to construct knowledge and develop skills in a freer environment (Swarts & Wachira, 2010). 

In Tanzania, the National Information Communication Technology Policy in its background section declares that the development of ICT in the country has caused digital divide (NICTP, 2016).  This gap is created to separate between those who are able to participate in the knowledge economy through the use of modern information technologies and those who cannot (Maxwell & Maxwell, 2014). The digital divide can be traced within and between countries i.e. developing and developed economies. In education, digital divide can be traced through gender differences in ownership, access and use of technology. This is also known as gender divide whereby women are seen to have less access to information and communication technology than men (Sandys, 2005). 
An analysis of current literature namely scientific studies, articles, reports and dissertations on ICT, one can clearly see the digital skills crisis in terms of gender. The 2018 World Economic Forum Global Gender Gap Report, indicates that while modern technologies are coming up and changing our world, diversity in terms of gender is lacking. This implies that there is a sizeable part of the workforce excluded from the digital market economy. Warschauer (2003) observed that women are not at per with men in technology, despite efforts to gender equality in the ICT and STEM sectors. 

Likewise, the World Economic Forum Insight Report, (2019) and the World Economic Forum, (2018) suggest that despite of all the efforts to gender equality there has been no real improvement in gender equality in ICT. For example, studies by  Everts, (1998) and the World Bank, (2001) indicated that efforts to engender technology have failed, especially when only 22% of Artificial Intelligence (AI) professionals globally are female compared with 78% who are male (World Economic Forum, 2018).

The current status in ICTs use in Tanzania requires attention to enable all the citizens including female and disadvantaged groups to access modern technologies in order to participate meaningfully in the knowledge economy through utilization of ICT in different aspects of life (NICTP, 2016). According to the National ICT Policy (2016), it is argued that, special attention should be given to provide new learning and ICT access opportunities for women and youths, the disabled and disadvantaged, particularly the disenfranchised and illiterate people in order to address social inequalities in modern technologies. Although the ICT policy document declares that Tanzania has made considerable development in deploying ICTs in teaching and learning, yet, the extent to which ICT has contributed to the production of educated females across education sector is not known. Studies have further established that the number of women in higher learning institutions in Tanzania is still lower than that of males (UNESCO, 2004; URT, 2010; UN Report, 2014). Thus, it is questionable as to what extent female students have benefited from the ICTs to make them progress academically compared to their male counterparts.  

In the 23rd special session of the General Assembly of Gender Equality and Empowerment of Women through ICT which was held in June 2000, New York, it was acknowledged by the members of states that, poverty, lack of access to education and opportunities, illiteracy (including computer illiteracy) and language barriers prevented women from using ICTs, including internet (Hafkin and Huyer, 2007).

However, the effectiveness of teaching and learning using ICTs may lead to different educational outcomes for men and women based on their gender (Mahdi & Al-Dera, 2013). Gender here is considered as social roles assigned to men and women that may restrict women from access, own and engage in ICTs on the same foot as men (Maxwell & Maxwell, 2014; Terry & Gomez, 2010). Men and women negotiate different roles, realities, position and challenges (Brimacombe & Skuse, 2013). However, more often the situation of men tends to be taken as a norm for both genders thus ignoring the differences between them. The United Nations Development Programme (UNDP) 2012 gender inequality index indicates that, no country in the world has achieved gender equality. In many countries, women tend to be poorer, less educated, earning less, hold fewer positions of power and make fewer decisions in the family than men counterparts (UN Report, 2014. These inequalities affect the ability of women to use and benefit equally to men from opportunities offered by ICTs (Brimacombe & Skuse, 2013; UN Report, 2014).

In the field of gender and technology, it has been observed that there is variation in the ways men and women adopt and use technology. It is noted that, men’s decision to use technology is strongly influenced by their perception of their usefulness, while women decisions are based on the perceptions of their ease of use (Gefen and Straub, 1997; Vankatesh and Morris, 2000). For example, it is theorised that women tend to use the telephones for social reasons like maintaining relationship while men use the same for work and economic related reasons. In their study, Gillwald, Milek and Stork, (2010) suggest even if men and women share similar backgrounds in education and income, there are differences in terms of access and use of technologies.  This implies that the level education and income are not the factors for men and women to use ICTs in the same way (Gillwald et al., 2010; Brimacombe & Skuse, 2013). For example, women have been found to lag behind men in ownership of technology and this has an impact on their development of technological skills (Dixon, Correa, Straubhaar, Covarrubias, Graber, Spence & Rojas, 2014). 

Similar observation is confirmed in the studies conducted by Cooper (2006) and Correa (2013) which reported that men own and use computers and access the Internet more than women. It is also reported that, men spend more time online, take more technology classes, and show more motivation in modern technologies than their women counterparts. Menon (2015) argued that even if women may have the agency to engage themselves on ICTs, social structures can influence their decisions and behaviour towards modern technologies. Terry & Gomez (2010) added that cultural and psychological factors may constrain women from using technologies even when they have access.  Form the foregone, gender seems as a mediating factor in the use of technology, which may also have an effect on teaching and learning with ICT (Amutabi & Oketch, 2009). 

While acknowledging gender as mediating factor in accessing and using ICTs, yet still there is little agreement on specific gender issues mediating women from accessing and excelling in modern technologies (Hafkin and Taggart, 2001). The differences in understanding have become an interesting area of research among the feminist and gender scholars. Liberal feminists for example, have established that modern technologies such as ICTs are masculine tools of which women, because of their social position, have developed different meanings they attach to ICTs and this to a large extent; mediate their access and possession (Wajcman, 1991). Wajcman attested that women tend to feel like outsiders in modern technologies. Thus, the gender difference in teaching and learning through ICTs requires that we see it as a result of socio-cultural practice of power. 

Through such analysis it can be argued that women are not naturally incapable in teaching and learning with ICTs, but due to systematic asymmetries of power, which mediate their access to and possession of ICTs on equal foot with men. Findings of international and local studies attest that women lag behind in many aspects of ICTs as a result of socio-cultural and economic barriers affecting them, as well as the ICT environment that is gender biased (Hafkin & Taggart, 2001; Huyer & Mitter, 2003; Markauskaite, 2006; Mahmood & Bokhari, 2012; Oyeniyi, 2013; Maxwell & Maxwell, 2014). 

Although some studies reported that women surpassed males in terms of competencies in use of ICTs, as reported by Su Luan, Aziz, Yunus, Sidek, Abu Bakar, Meseran & Atan, (2005), it is also reported that women’s specific struggle with social and cultural norms impede them from possessing and using modern technologies, and thus, they lack behind in accessing their educational benefits (Hafkin and Taggart, 2001; Huyer & Mitter, 2003; Gurumurthy, 2004; 2006; Menon, 2015). Gillwald et al. (2010) reiterates that, the most limitations to equal access and use of ICTs between men and women lie in the cultural and social dimensions. Obstacles which limit the opportunities for women to access ICTs include harassments in public places, social work overload and gendered perceptions in relation to the use of certain ICTs.   

1.3	Context of the Study
The Open University of Tanzania (OUT) represents the context of this study. The OUT is an open and distance (ODL) higher learning institution in Tanzania and it operates through a network of 30 learning centres which include regional and coordination spread throughout the United Republic of Tanzania and beyond the borders of East Africa including Kenya, Rwanda, Namibia, Malawi and Uganda (OUT Prospectus, 2015/2016). OUT is one of the largest higher learning institutions in Tanzania which attracts customers within and outside the country. It has enrolled most male and female Tanzanian students as well as students from countries such as Malawi, Uganda, Kenya, Namibia, Hungary, Burundi, Libya, Ethiopia, Rwanda, Saud Arabia, Lesotho and Botswana (OUT, 2015/2016). 
 
The Open University of Tanzania offers non degree, degree and postgraduate courses through the open and distance learning system. Course delivery is communicated through Information and Communication Technologies (ICTs), Broadcasting, and telecasting, enhanced through face to face and seminars. The Open University of Tanzania has five faculties including; Faculty of Arts and Social Sciences, Faculty of Education, Faculty of Business Management, Faculty of Law and Faculty of Science, Technology and Environmental Studies. This study involved both men and women undergraduate students and lecturers across faculties as participants in order to have acceptable representation of the population under study. 

The Open University of Tanzania has done commendable efforts to enhance and promote gender equity and equality and the institution of Gender Unit to support students in terms of enrolment procedures, academic endeavours, leadership, and ensure students receive advice and counselling services in relation to gender issues that may affect their academic life (OUT Prospectus, 2016). The goal is to ensure fair access to education for both male and female lecturers and students. The university emphasises on the use of ICTs as an effective tool in education delivery to both students and members of staff. 

The OUT’s agenda is to reach out to the disadvantaged groups such as women to provide equal opportunities and quality education implemented through the effective use of e-learning platform (OUT, 2011-2015). The students obtain necessary materials such as course outlines and study materials from wherever they are so long as they are connected to the internet. With reference to the University of Dar es Salaam and the Open University of Tanzania, there are vibrant ICT interactive programmes (Swarts & Wachira, 2010), which have allowed students to access materials and interact with their lecturers online (Swarts and Wachira, 2010). Students can access online services such as MIT Course ware, AVU course ware, Tessa course ware, exams registration information, SARIS, Moodle Learning Management System and student’s mail to support and facilitate learning and teaching activities. The students can also maintain communication with the instructors and the university administrative staff by using ICTs (OUT Prospectus, 2016).

As an open and distance learning system, the Open University of Tanzania utilizes various technologies in order to facilitate teaching and learning activities (Aoki, 2010; Coates, 2005; Swarts & Wachira, 2010; Peter, 2017). Knowledge of technology here entails knowing how to use modern teaching and learning gadgets, such as television, computer, tablets and smartphones. Basically, technology refers to hardware or sets of physical objects including computers, laptops, cell phones and vehicles (Perkowski, 2013; Wajcman, 1991). 

According to UNESCO (2004) educational technologies refer to various ICT products such as teleconferencing, email, audio conferencing, television lesson, radio broadcasting, audio cassettes and CD ROMs. Such ICT resources can be used to facilitate access to education as Yusuf (2005) contends that ICTs has affected teaching, learning and research where they can be used to innovate, accelerate, deepening skills to motivate and engage students (Aoki, 2010). However, the potentials of each technology differ according to how it is used. In education, technology can be used for different purposes such as presentation, demonstration, drill and practice, interaction, and collaboration.   
 
At the Open University of Tanzania, teaching and learning activities involve the use of ICTs, which provides the various services online and applications associated with them. ICTs include gadgets such as radio, television, cell phones (smart phone), computer, laptops, tablets, and network hardware and software. These technological gadgets are used at OUT to teach and learn through broadcasting, telecasting, correspondence, seminars, e-learning as well as a blended mode. Such modes of delivery require competence in ICT for both lecturers and students in order to ensure effective teaching and learning. 

1.3.1	Gender in Open and Distance Learning
The literature on gender in open and distance learning focuses on two different but related frameworks. One is that which considers ODL as a strategy for gender balance in society and is termed as empowerment framework. This examines gender in ODL from the perspectives of access, affordability and relevance. The second framework, which is based on economic systems framework, examines the gender dynamics ODL institutions, where interactions between gender values and formal educational system that does not consider gender as important issue. Within the empowerment framework all the learners regardless of their gender are considered as active, self-motivated, confident, and unbound from the constraints of their gender on the one hand, and on the other, within the economic systems framework, learners, especially females are considered as vulnerable, fearful of technology, lack of money to possess technological gadgets and time to access information due to their traditional gender role. For example, in her study conducted at OUT, Peter (2017) noted that, female learners were faced with fear to technology (known as technophobia) and most of them had difficulties in access and use of ICT which resulted to lack of necessary skills to manipulate computers in search of information.

Prosper and Mnyanyi (2017) supported this view and stressed that female students lack the necessary technological skills because they assume different role and position in society. The same is reported by Abimbola, Omolara and Fatimah (2015) in the Caribbean who show that women were faced with various limitations to access education such as finances, low self esteem, rural locations, and childcare. Using empowerment framework, Peebles (2014), suggested if no measures are taken to enable women to have access and use ICTs, the disparity in ODL institutions will widen rather than decrease as time progresses. Likewise, the SDG number 5 insists that, advancing women on the use of ICT enhances gender equality and ensures that no one is left behind in achievement of the SDGs. 

Many Open and Distance Learning (ODL) institutions worldwide use empowerment framework to develop their institutional mission statements. In most of these statements many have statements such as ‘an opportunity to widen education access among people particularly women’ (UNESCO, 2004; Musingafi, 2015). ‘Widening access to higher education particularly for vulnerable groups such as women’ (Msoffe, 2016; Peter, 2017); ‘to facilitate accessibility of higher education for marginalized group including women and disabled’ (Musingafi, 2015). At the Open University of Tanzania, the mission statement is ‘to provide relevantly, quality, flexible, accessible, and affordable open online education, research, and services to the community for the social economic development of Tanzania and the rest of the world’ (OUT mission statement).  While the vision of OUT is to provide ‘Affordable Quality Education for All’ (OUT Vision) the following is the real picture of the number of males and females as shown in Table 1.1



























Source: Facts and Figures of the Open University of Tanzania (OUT, 2016)

As it can be seen in the Facts and figure of the Open University of Tanzania, the trend of admission by gender for the past 22 years shows the enrolment for females is constantly below that of their male counterparts. Although the female students’ enrolment has maintained an upward trend 8.3% in 1994 to 24.0 in 2000, still there is a lot to be done to achieve gender parity at the OUT when ICT is used as the sole instrument to access, teach and learn. For example, between 2007/08 the enrolment was not promising for both genders. In 2014/15 the enrolment showed notable increase of male students. Some have accounted to this sad situation with the admission process that was carried out only through on line mode, rather than in both, on line and manual. 

The enrolment and participation of male and female students at OUT is a reflection of what is happening in other higher education institutions in Tanzania and elsewhere. Female students have always constituted a minority group across faculties relatively to male counterparts. Particularly in science programmes such as natural sciences and computer sciences, women representation has been extremely low (OUT Facts and Figures, 1994-2015). It was assumed that, this situation would be different at the Open University of Tanzania where the philosophy of inclusivity is propagated but this is not the case. 

Considering the enrolment trend by gender at OUT from 1994 to 2017 as demonstrated in Table 1.1, a lot needs to be done to in order to truly empower women and achieve SDGs (Sustainable Development Goals) number 5. Halfkin and Taggart (2001) suggest that, in order to empower women, it is important to identify the elements in technology that can help female student to meet their basic and specific gender needs and access necessary resources for them to access, persist and succeed in ODL. Thus, despite the discourse of empowerment, there are packets of gender difference at ODL institutions. Some scholars have tried to determine why gender difference within the context that was supposed to narrow this gap. Gurumurthy (2004) attested the existing inequalities in ODL institutions is related inequality in ownership of ICT which resulted from having lower numbers of women users of ICTs compared to men. Gurumurthy believes that majority of women do not own ICT gadgets such as computers or smartphones and as a result, they are excluded from the World Wide Web and thus, lack a lot of information that their male counterpart access. 

Some scholars (see for example Heeks, 2010, Kwapong 2009 and others) have used socialization framework to explain gender difference in ODL institutions. These scholars suggest that gender difference can be traced back to early socialization where boys are given more priority to use modern technologies at home than girls. For instance, children can be socialized to computers through video games which are used as the resources to draw learning experiences from. However, the competitive nature of some video games makes the games more attractive to boys than girls. In so doing, boys feel more attracted to computers and ICT resources and develop confidence while girls may develop negative attitude because of their lowered interest and desire in the games therein and such social expectations may affect women’s motivation and behaviour towards the use of technology. 

Although women might have increased interest in computers and technology in recent years, studies still suggest that women feel more uncomfortable with technology in contrast to males and this may be associated with their socialization, which consequently, girls grow up knowing that they do not need to use those technologies (Heeks, 2010). Kwapong (2009) conducted a research on gender difference on ownership of ICT facilities such as personal computers, iPads, and laptops. The results indicated significant variation across gender such that, 48.2% of the males owned computers whereas females were only 24.1%. However, the findings implied that, both females and males have the desire to own personal computers regardless of their social economic background (both from endowed and deprived regions). 

According to International Telecommunication Union News (2011), the survey on women and ICT in Tunisia on gender and technology found disparities between women and men in urban and rural populations. The comparison between men and women in ownership of mobile phone revealed that, the difference was not statistically significant. However, gender gap was established in terms of computer ownership and use of computer applications such as spreadsheet. With regard to internet usage, men were found to use internet more frequently in interpersonal communication and administration of official documents than women. In particular, men surpassed women by 29.9% against 18.6%. 

On top of that, the use of ICT by women is affected by several factors including geographical environment, educational level, and professional status. In rural areas for example, fewer women own mobile than in urban areas. It is evident that, majority of women living in urban areas owns personal computers and have internet usage skills (ITU, 2011). In addition, Davaki (2018) stresses that; gender gap in ICTs has narrowed in developed regions since 2013 contrary to African regions where the gap has widened. The 2017 data indicate the overall internet saturation rate stands at 50.9% and 44.9% for men and women respectively. The data reflect that, 21% of women owning laptops, notebooks, tablets and computers to access the internet while men made up to 27%. On the other hand, 32% of women possessed mobile phones with internet access when men stand at 39%. Women reflected to have less access to internet due to lower income, household background, and lack of training in digital skills.

When it comes to the access to information through ICTs, women have been found to lag behind men. For example, Davaki (2018) examined the trend of ICT usage proportionate to regular internet use on weekly basis. Women used internet less frequently (69%) compared to men (74%). For the case of daily activities, 18% of women used internet less frequent to download software content compared to men (33%). Also, 17% of women used internet to sell goods compared to 22% of men. Davaki, on the other hand revealed that, women use internet for social interaction and maintaining relationship whereas men use internet to get information about financial matters and news reading. Moreover, women engage more in text-based communication such as emails more than their men counterparts.       

Additionally, a survey conducted in the Colorado public library by Dixon, Correa, Straubhaar, Covarrubia, Graber, Spence, and Rojas (2014) shows that, men use public services at high rate than women. For instance, 55% of men are more likely to use public libraries for internet services while only 45% of women accessed the library internet. Also, men were found to use library computers more frequent than women. However, 74% of the women felt comfortable using computers than males (36%). 
Also, gender gap was reflected in the use of ICT facilities among boys and girls in a study conducted across 25 countries. West, Kraut and Ei Chew (2019) found that, adolescent boys with mobile phones used them widely in range of activities such as playing games and to access financial services online. This is contrary to girls who used mobile phones for basic functionalities such as making phone calls and using calculator. Similar trends were observed in a survey of women that was conducted in nine cities around the world. The results revealed that 97 percent of women were using social media when only 48 percent of them used to expand their networks and only 21 percent used internet to search for information on health, legal rights or transport (Heeks, 2010). With regard to use of internet, the research showed that women used the internet (connected) to look for job however they were 25 percent less likely than men to have used the internet to look for a job (West et al., 2019).

Although of recent, a number of women in accessing the internet is on the rise, males tend to use the internet more frequently than females as they do a wide range of activities which include job searching, e-banking, downloading and uploading of materials online. As a result, men are more confident in technology skills. Similar observation was noted in the UNESCO global report, 2017 where estimates indicate that, men have advanced skills such as ability to programme computers about four times than women. This indicates that, gender gap in technology is evident across regional and international boundaries in all income levels and the situation. Furthermore, this is more challenging for old women, less educated, poor women and those living in rural areas in developing countries (Gurumurthy, 2006; West et al., 2019). 
Literature suggests that lack of technological skills among people deprives them the privilege to enjoy using technology for social, economic development. Similar case was reported in India where lack of skills and lack of perceived need for the internet were limiting factors for all income groups (Hafkin & Taggart, 2001). There has been commitment worldwide to ensure gender equality in education as reflected in Dakar Framework of Action on Education for All (EFA) 2000 and Millenium Development Goals (MGDs). Building on MDGs in 2000, one of the Sustainable Development Goals (SDGs) approved by UN General Assembly in 2015 is to achieve gender equality and to empower all women and girls by 2030 (UN Women Report, 2014). 

The SDG number 5 targets to promote women empowerment through the use of enabling technology ICT, in particular. ICT is seen as important in creating an opportunity for both male and females to access education. However, according to UN Women Report (2014), over 250 million women have less skill on using online resources. This discourse can be linked with the gender disparity in access to education as majority of women and girls are noted to have lower education level compared to men and boys (ITU News, 2011).

1.4	Statement of the Problem
Gender gap in ODL is closely related with use of ICT in teaching and learning (Peter, 2017). Recently, ICT resources particularly Moodle has been deployed as an interactive platform in facilitating teaching and learning at OUT. The Moodle review report in terms of gender interaction indicate that, male students have improved their participation from 60% to 80% in 2017 and 2018 respectively compared to their female counterparts (Moodle Report, 2017/2018). This situation tends to favour male students on the completion rate as reports shows that, males have higher completion rate than females.

The lagging behind of women can be attributed by disparity existing between male and females in the use of ICTs (Hafkin & Taggart, 2001). The National ICT Policy (2016) pinpoints ICT as important tool in providing education to the majority of women and youths including the disabled and disadvantaged, however, its achievement is still questionable. Majority of females do not have access to technological facilities such as ICT enhanced gadgets and those who can possess have insufficient skills (Borokhovski, Pickup, El Saadi, Rabah & Tamim, 2018). Different measures have been taken by the Open University of Tanzania to effectively facilitate teaching and learning through blended mode of delivery which include face-to-face, broadcasting, telecasting, correspondence, seminars, e-learning (Alexander, Barnett, Mann, Mackay, Selinger & Whitby, 2013; Abimbola, Omolara & Fatimah, 2015; Swarts & Wachira, 2010). Despite the aforementioned efforts, gender issues are neglected with no concerns about who benefits from the use of technology (Swarts &Wachira, 2010; Peter, 2017). 





The main objective of the present study was to assess the gender differences in teaching and learning using ICTs at the Open University of Tanzania. 

1.5.2	Specific Objectives
Specific objectives guiding this study were to:
i.	Assess gender differences in access to ICTs at the Open University of Tanzania.
ii.	Examine the gender difference in ownership of ICT gadgets at the Open University of Tanzania.
iii.	Assess the gender difference in attitude towards using ICTs at the Open University of Tanzania.
iv.	Determine gender differences in competence in using ICT at the Open University of Tanzania.
v.	Determine the contribution of ICTs access, ownership, attitude and competence in teaching and learning using ICT.
1.6	Research Questions
i.	In what ways do male and female differ in access to ICTs at the Open University of Tanzania?
ii.	Is there any gender difference in ownership of ICT gadgets at the Open University of Tanzania?
iii.	What is the attitude between male and female towards ICTs at the Open University of Tanzania?
iv.	What is the level of ICT competence between males and females at the Open University of Tanzania?
v.	What the contribution of access, ownership, attitude, and competence on teaching and learning through ICT? 

1.7	Significance of the Study
This research contributes significantly towards improving the use of technology in higher education. The study specifically bridges the gender gaps regarding accessibility of the Open and Distance Learning system. The study adds value to theories adopted to unpack technology and gender in higher education. In cultural capital theory, the study brings new insights of ICT competence, ownership, access and attitudes as capitals which determine the effective use of ICTs in teaching and learning especially in the ODL system. 

In gendered technology theory, the study contributes to knowledge of gender and technology in relation to attitude towards use of ICTs in learning. Male and female students have different perceptions with the use of technology which are determined by social cultural values constructs.  The construction of gender and technology in education context needs to establish the level of ICT competence, ownership and access of ICT facilities among students and lecturers.  This study contributes to understanding gender differences in competence, ownership and access influencing effective use of teaching and learning.  

The integration of ICT in the ODL system need to be gender sensitive by ensuring it benefits both male and female students regardless of the social cultural and economic background.  The study brings new insights on the role of ICTs as an interactive facility that facilitates teaching and learning in distance education delivery system.  The study suggests for innovative strategies to improve on gender imbalances that are resulted from differences in cultural capital among students at higher learning institutions.  Furthermore, planning and development of institutions need to focus on the provisions of appropriate technological facilities such as computer labs to enhance ICT competency and accessibility to students and lecturers. Thus, it is necessary for the computer training programme offered at OUT to be improved so that opportunities are created to both male and female students. The ODL system adopt a more practical approach to ensure that students’ ICT competence is improved for effective use of technology in learning.  

The findings show the significance of promoting gender in teaching and learning with ICTs in the ODL higher education system. This is due to the demand of information and communication technology in higher education and the world market. The curriculum development in an ODL system should take into account an integrative approach of ICTs in teaching and learning. This could provide opportunities to both females and males to effectively use ICT skills in their instructional practice. This will enable our graduate to compete in the world market which is characterized by advanced science and technologies. The report informs academicians and students particularly those with interest in ICTs and gender education about the impact of ICT competence and attitude towards use of ICT on academic achievement of distance learners. They get to learn a clear relationship between competencies, attitude and gender parity towards use ICTs in teaching and learning. 

Academicians, teachers and students need to understand that ICT competence is not just operating computers or laptops rather it involves skills and proficiency to accumulate knowledge through ICTs.  It is on the basis of this study; students are informed on the significance of ICT and the influence of attitude towards use of ICT in teaching and learning. Students are expected to be conversant with multiple retrieval tools and the facilities used to support lifelong learners to study in a distance mode.

1.8	Assumptions of the Study
Assumptions of this study are underlined on the fact that ICT competency of the higher learning students presumably vary in terms of gender whereas males are assumed more competent than females. The study also presumed that attitude of students and lecturers towards ICT were quite different and this may positively influence how they teach and learn through ICT.

1.9	Limitations of the Study
The major limitation was based on the context of this study which is OUT. OUT is a distance learning institution involving students dispersed across different parts of the world and its operational centres in all the regions and beyond boarders. It was not possible to organise a single meeting event to access all participants. Therefore, it was important to target different occasions which bring students together in order to access them in good number. Some of the respondents were called through telephone to identify the suitable timing to meet them. The current study was situated at the ODL institution to establish the role of technology in bridging the gender gap at higher education. It is important for future studies to focus on convention universities to establish the extent male and female grapple in the context of technology to achieve higher education. 

1.10	Delimitations of the Study
Delimitations of this study are based on gender consideration in teaching and learning using ICTs. This is despite existence of many issues related to gender such as age, experience, field of study, relationship between the teacher and student and individual inclination, among others. Since the researcher was only interested in gender issues, this may delimit the study from a broader understanding of other issues mediating in teaching and learning using ICTs. The study is also delimited to Open University of Tanzania although there are other institutions that provide distance education in Tanzania. Further, the respondents for this study were sampled from two regional centres; Simiyu and Mwanza, which were selected based on similarities in operations, socio-cultural perspectives and technological variations 

1.11	Definition of Key Terms
1.11.1	Distance Learning
Distance learning refers to training that is delivered through distance mode such as self-learning materials (SLMs), audio-video, counselling, face-face instruction and library (Baruah, 2011). It is a mode of learning that free both learners and instructors from restrictions of time and place. The flexibility aspect creates availability of education without social, physical and geographical restrictions. This entails that, distance learning provides opportunity to anyone, anyway, anywhere, anytime in the socio-cultural dynamic contexts to get education. To facilitate the distance delivery mode, the use of ICTs has been inevitable and instrumental to higher learning institutions such OUT. Teaching and learning activities are largely facilitated by the use of ICTs   
 
1.11.2	Gender
Gender is a social construct which is associated with different roles men and women play in the society that are determined by social, cultural and economic factors. However, gender roles are dynamic subject to the changes taking place overtime in the society or community (Huyer, 2005). Men and women’s identity are negotiated pending on the social cultural construction because the social roles are dynamic. In education, ICT is regarded as genderless as both men and women can use ICTs for the purpose of learning. 

However, the use of technology is regarded as a masculine entity which can be interesting and manageable by men while women are socially and culturally associated with family responsibilities. Women’s benefits towards use of technology to access education is questionable given setbacks such as lack of time, locations of ICT infrastructures, affordability and level of ICT literacy. As a result, men overshadow women in use of technology to facilitate education access due to social systems and practices which favour men.   
 
1.11.3	Gender Equality
 Gender equality means both males and females have equal opportunities to realize their full potential to contribute to and benefit for economic, social, cultural, and political development (Subrahmanian, 2003; EQUATE Report, 2008; UNESCO, 2017). In education, equality is achieved by eliminating all kinds of discrimination and provisions of equal opportunities to girls and boys, men and women. In the context of this study, equality is realised when both men and women make effective use of technological facilities to access and benefit from higher education. ICT aspects such as access, ownership, competence and attitudes are considered to ensure effective use of ICTs among men and women in ODL. Through the use of ICTs, learning opportunities can be created equally by ensuring that, men and women have in possession ICT tools and competence to enable them access and use technology in learning.

1.11.4	 Gender Equity
Gender equity means strategies and process that provide fair and equal chances for all to pursue and benefit from educational opportunities e.g. scholarship prioritizing gender balance, teacher training on gender sensitive pedagogy and enrolment rates that reflects proportionate number of men and women, boys and girls (Subrahmanian, 2003; EQUATE Report, 2008). Measures to ensure parity in education involve special treatment to reverse the historical and social cultural disadvantages that prevent both men and women from equal access and benefits from education. For example, women can be favoured to uplift them towards the level of men’s access and participation in education in order to overcome historical discriminations. With the use of technology in teaching, women can be given more training on how to use ICTs and proper infrastructures can be put in place for ease access and use.     

1.11.5	 Gender Parity
Gender parity refers to comparative representation of males and females in an education system relative to the population per age group e.g. equal number of boys and girls enrolled in school (Subrahmanian, 2003). In ODL system, parity can be realised through ensuring equal access and participation in use of ICTs for teaching and learning. The use of ICTs creates equal opportunity to both male and females to access education regardless of their physical distance, time constraints and social responsibilities. ICT facilitates the delivery of education through ODL that enable women to participate equally regardless of their social, cultural and economic setbacks.     

1.11.6	Information and Communication Technologies (ICTs)
Information and Communication Technology (ICT) refers to utilization of electronics utensils and processes which include computer-based learning, virtual classrooms and web-based learning which can be done through the internet and digital collaboration (Baruah, 2011). The diverse technological tools and resources are used to communicate, create, disseminate and manage information. In ODL system, technologies such as computers, the Internet, broadcasting technologies (radio and television), and telephones have been instrumental in facilitating education delivery. ICT resources such as SARIS, ERIS are used at OUT to keep students record while Moodle is a platform where teaching and learning takes place. Students can discuss in forums and instructors can respond to students’ questions respectively. Broadcasting technologies such as videoconferencing and recorded lectures in YouTube are used to keep students engaged in distance basis. 

1.11.7	Technology
Technology refers to hardware or equipment which are developed from the application of scientific knowledge where some of them can be supported by technical links to be able to function as technological system (UNESCO, 2017). Technological facilities such as computer should be operated and internet connectivity is necessary for the efficiency of the system and functions. Technology is used to accomplish various tasks such as learning, manufacturing goods, communication, transportation and data security. It is a body of knowledge and skills which can be extended to create and manipulate technological equipments. In education, technological knowledge and its applications are imperative to ensure effective use particularly in teaching and learning. There is a need to have competence and accessibility to technology for application of hardware and software in diverse teaching and learning activities.  

1.12	Organisation of the Thesis
This thesis is organized in six chapters with the focus on the main topic which is, the use of ICTs in teaching and learning among male and female lecturers and students at OUT. The first chapter presents background information about the concept of gender on effective teaching and learning using ICTs. The chapter also discusses the determinants of ICT usage at higher learning institutions particularly the ODL education system. Further, the chapter presented the research problem with clear focus on objectives and research questions respectively. 

Chapter two presents literature review of the study. It provides the theoretical framework, empirical studies, conceptual framework and knowledge gaps. Two main theories were synthesized; cultural capital and gender and technology theory which were discussed in relation to the study variables. Empirical studies were presented based on objectives of the study drawing literatures from global, Africa and local perspectives. The presentation and discussion of literatures was based on the variables such as access, ownership, attitude and competence in use of ICTs across gender paradigms. Further, the chapter describes the conceptual framework of the study showing a relationship of variables. Finally, chapter two present the research gaps identified from the theories and the empirical literatures.  

Chapter three presents research methodology where research paradigm and the philosophy underpinning the study are discussed, as well as approach and research methods. Also, the chapter presents research design with a focal point on cross sectional design. The research approach was sequential mixed method which includes quantitative and qualitative research techniques. Further, the chapter presents data collection instruments which include questionnaires and interviews. Finally, sample size, sampling techniques and sampling procedures were presented in line with validity and reliability test of research tools and ethical considerations. 

Chapter four highlights findings based on objectives developed from the main research objective. In objective one and three, statistical analysis was performed using one-way analysis of variance (ANOVA) whereas the second objective used path model and the fourth employed multiple regression. In the second objective, path model was employed where structural equation modelling (SEM) was used to establish the differences in terms of gender towards attitudes in using technology. On the other hand, fourth objective employed multiple linear regressions

Chapter five presents discussion of findings and its implications for policy, practice and further studies. The discussion of the findings is based on the study objectives which are related to variables such as access, possession, competence, attitudes towards use of ICTs. The knowledge constructed from the critical discussion of the findings informed by relevant literature review, theoretical underpinning and researcher’s own disposition about the study. The last chapter presents summary of the study, conclusions and recommendations. Summary entails a brief discussion of each chapter. Conclusion provides overall understanding of the studied problem and findings thereof. Finally, recommendations are presented based on the findings to inform policy and action as well as recommendations for further research.

1.13	Chapter Summary




This chapter presents the literature related to the problem under study. The first part presents theoretical literature that is framed within two theories: Gender and Technology theory (Wajcman, 1991) and Cultural Capital theory developed by (Bourdieu, 1966; 1986). Also, the chapter covers a critical review of empirical literature that revolves around the four objectives developed in chapter one. This is followed by the development of research gap and presentation of the conceptual framework.

2.2	Theoretical Literature 
2.2.1	Gender and Technology Theory
This theory is framed within feminist and critical scholarship. Within these scholarships, technology is discussed as gendered and socially constructed (Wajcman, 2000; Faulkner, 2001; Huyer, 2005). In this framework, technologies are considered as social structures constituted of historical established meanings that at any given point in time confront people, both men and women as external and constraining. 

As Kleinman (1995) would have it, structures are: specific formal and informal, explicit and implicit “rules of play,” which establish distinctive resource distributions, capacities, and incapacities and define specific constraints and opportunities for actors depending on their structural location. Power and its operation are then understood within this structural context (De Graaf & Kraaykamp, 2000). The rules of play that define structures give certain actors advantages over others by endowing them with valued resources or indeed by serving as resources themselves (Kleinman, 1998). 

2.2.1.1	Synthesis of Gender and Technology Theory
In this study, the social structures expressed by feminist scholars can explicitly or implicitly affect men and women access and use of technology. Men users of technology have more privilege over women to access and possess ICTs which affect their level of competence and attitudes towards use (Faulkner, 2001; Menon, 2015).  Within these social structures (technologies) there are power asymmetries between and among groups. The capacities of different social groups are shaped by their structural characteristics and because of their structural differences; they interpret artefacts differently and seek to shape them according to their different systems of meaning. The groups, men and women, for example, may embody particular meaning in modern technologies according to their importance in their day to day lives. 

Through the power relation, men may impose their interest in technologies by adding things that are more comfortable to them and avoiding those that are not comfortable. As Pinch and Bijker (1987) suggested, when men become the designers of technology, they may impose their own configuration and meanings and because of this, many modern technologies are considered unsuitable for women (Sandys, 2005). On the other hand, women lack economic power to own certain technologies because they do not have financial independence which is necessary for purchasing ICT facilities and time to access materials through internet (Maxwell & Maxwell, 2014). This constructs gender difference in owning, accessing and using technology. The situation becomes more complicated to women when technology is used as a tool to facilitate teaching and learning. 

The discussion of gender aspects in technology accounts for the structural context, where males and females attach different meanings to ICTs. Gender aspects in information society can be described as the extent to which both women and men benefit from technology in various contexts. There is a global unequal utilization of technology which can be highlighted in many aspects such as the challenges that disadvantage women to access and use technology for social and economic development (Hafkin & Taggart, 2001; Gurumurthy, 2004; Sandy et al., 2005). 

Several strands of feminist scholarship on technologies include Liberal approach, Marxist approach, eco-feminist approach, third-world and other scholars. Within this scholarship, individual men and women are conceived as holding different concepts of technology in relation to their life and career aspirations that require different ‘technologies’. Consequently, it could be anticipated that men and women would be likely to favour the technologies that would best prepare them for their anticipated roles in society (De Graaf & Kraaykamp, 2000; Vaskovics, 2015). This implies that females’ notions of technology, might lead them to be interested or disinterested in certain technologies and even in certain fields of study that use certain technologies. 

This is an indication that women and men from the same social context may not enjoy equal access to ICTs, but are expected to develop positive attitude (Vaskovics, 2015). As pointed out that, access to house hold assets are affected by gender and competence in their usage (Gurumurthy, 2004; Collado, 2014). However, the intention of this study was not to assume that all women and all men relate to ICTs in the same or different ways. This is because people differ in their interest, capacities and aspirations (Vryonides, 2007). Therefore, this study dwells on how gender affects access and possession, which have effect on attitude and competence in using ICTs in teaching and learning.

Constructivist approach in technology argues that male take pleasure in technology resulting in dominance of technical work, while females take pleasure in technologies that enhance their social services. It is likely to get more boys engaged in technical hobbies than girls do (Haddon, 1990). Technology provides a rare focus for bonding between father and son whereby engineering become the career choice for most males (Mellstrom, 1995). When men display competence and aggressiveness in their career, women engineers tend to dropout or lose interest in the career (Murray, 1993; Faulkner, 2000a).

The current trend in feminist scholarship identified ways in which gender technology relations are manifested including gender structures, gender symbols and identities. It stresses the need to explore distinction and related links between structures, symbols and identities in the gender-technology relations. The wider links between gender and technology (Connell, 1987; Vryonides, 2007) in the feminist technology studies tradition became sensitized to the dangers of essentializing either gender or technology by basing on “masculine culture” which reiterates that technology is linked to control and male domination. Similarly, male domination in technology was observed in a research that was conducted in USA in 1990s. In their results, boys were likely to be given ICT facilities such as computers by parents than girls. Parents were likely to place a family computer in son’s room than a daughter’s room. This is an indication that, the social organisation creates male domination in technology as men become more privileged in possession and access of ICTs. 

2.2.2	Cultural Capital Theory
Cultural Capital theory was developed by the French sociologist Pierre Bourdieu, together with his collaborators. Bourdieu developed concepts of field, habitus, and capital to explain ways in which the relationships of social inequalities are reproduced through the education system. Pierre Bourdieu’s thinking was influenced by Karl Marx’s concept of economic capital where he derived the concept of cultural capital to demonstrate how an individual is identified by his or her capital. The individual’s capital can be defined by his or her personality, belongings and specialized knowledge assets in addition to their economic wealth and social class (Bourdieu, 1986). 

2.2.2.1	Synthesis of Cultural Capital Theory
This study adopts the concept ‘capital’ which Bourdieu (1986) defines as ‘accumulated labour which, enables people to appropriate social energy in the form of reified or living labour. According to Bourdieu, the distribution of capitals amongst individuals and classes determines ‘the chances of success for practices’ (Bourdieu, 1986). In Bourdieu, possessing or lacking cultural capital has been pointed as a strand point of social inequality (Bourdieu, 1986). The capital has an influence on the person’s success and social mobility (Bourdieu & Passeron, 1990). This implies that, people with cultural capital give them the power to decide on life expectation and in the end, they are in position to achieve their goals than those without (Stevenson & Willott, 2008).

Cultural capital theory explains two complementary issues: first the way in which social groups can be translated into prestigious position by the possession of cultural capital. The second is to elucidate the mechanisms by which patterns of social advantage are reproduced in society. As Bourdieu and Passeron (1990) ascertain that, different groups of people can have access to different cultural capitals but this can be mediated by variables such as race, class, gender, sexuality, ethnicity, nationality, religion and age. Bourdieu and Passeron suggest that it is upon the institution to recognize these diversities in order to devise a mechanism to overcome inequality and disparity in accessing cultural capitals. 

Cultural capital can be understood in three forms. These are embodied, objectified, and institutionalized (Bourdieu, 1986; 1966). Embodied cultural capital is about the knowledge that one possesses and which was acquired overtime through socialization. It is “long-lasting dispositions of the mind and body” (Bourdieu, 1986), expressed knowledge, skills, and competencies, and these are represented as self image. In terms of modern technologies, those in a position to access and use the technologies are in a position to develop knowledge, skills and competency in them. 

On the other hand, objectified cultural capital refers to educational related pursuits and resources (social position, income). It is a form of cultural capital that signals to those around us how much cultural capitals we posses and they signal economic class (Tondeur, Sinnaeve, Van Houtte & Van Braak, 2010).  ICTs have been objectified as cultural capital in terms of the high potion it is ranked in the current educational institutions.

Institutionalized cultural capital has to do with the formal recognition of the knowledge, skills and competencies usually in the form of qualification. In our context, the knowledge, skills and competency in ICTs is objectified by its recognition and certification such as degree or titles. Importantly, although the different forms of capital (embodied, objectified and institutionalized) accrue different forms of power, embodied capital can be converted into objectified, and objectified can be converted into institutionalized and the vice versa. Thus, according to Bourdieu, for an embodied cultural capital to be objectified and institutionalized depends on the field. This implies that not all the knowledge, skills and competencies get recognition and certification.  

The purpose of cultural capital theory in this study was to analyse the association between cultural capital (ICTs competence, access, possession, and attitude) and gender and its effect on lecturers’ teaching and students’ learning at higher learning institution. Cultural capital has been applied in researches to study inequalities in education. Tondeur, Sinnaeve, van Houtte & van Braak (2010) for example, looked the relationship between socioeconomic status (SES) and the computer use profile of secondary school students. On the other hand, Stevenson and Willott (2008) used the same theory to establish the absence from UK higher education of refugees and others non-traditional students. The current study presents ICT as cultural capital where lecturers and students are assumed to have access, are in possession and have developed attitude and competency. 
2.2.3	Synthesis of Theories
In gender and technology theory, technology is regarded as a cultural process which can be negotiated and transformed (Gurumurthy, 2004). The theory emphasizes that, technology can be shaped and reshaped by cultural practices and activities such as local histories, geographical conditions, and everyday cultural practices (Gajjalla, 2002; Wood, 2000). Thus, in order to understand the level of ICT competence in teaching and learning, the level of access and possession of ICTs, and the attitude towards use of ICTs, gender is an important lens to make reflection to the reasons behind existing differences. However, cultural capital theory was discussed in three forms which can be linked to study variables; competence, access, possession and attitude towards use of technology as embodied cultural capital; possession of ICT gadgets such as desktop computer, laptop, windows, tablet, iPad, iPod, android tablet, scanner, printer, digital camera and smartphone as objectified capital; as well as institutionalized cultural capital in terms of teaching and learning using ICTs. 

2.3	Empirical Studies
Empirical literatures for this study are centred on the four objectives which denote variables such as levels of ICT competence, access, possession and attitudes towards use of ICT in teaching and learning. The discussion aims to establish research conducted in the empirical world in relation to objectives of this study so that knowledge gap can be established. 

2.3.1	Gender Difference in Access to ICTs
Accessibility to ICTs has been researched to establish the extent access and use of ICTs among men and women influence on effective teaching and learning.  Hilbert (2011) conducted a study on women’s access to and use of digital Information and Communication Technologies (ICTs) in developing countries. It was a longitudinal study and the data was collected from 12 Latin American and 13 African countries from 2005-2008. Consistency to Rashid (2016), Hilbert’s results reveal that fewer women have access to and use ICT due to unfavourable conditions with respect to employment, education and income. The study calls for re-thinking about women access and use of ICT in tackling challenges of gender inequalities in developing countries. This re-thinking should affect policy making challenging unsustainable argument that women are technophobia. 
 
Dixon et al (2014) used structuration and the social construction of technology to assess the gender dynamics of digital divide at public access points in Austin over 10 years. They used both quantitative and qualitative methods with the sample size of 432 respondents. The observations showed that men consistently outnumbered women in computer usage in public access such as community technology centres and library (Dixon et al., 2014). Similar to Rashid (2016) and Hilbert (2011), gender differences in access to ICTs was observed where male users outnumbered female users in public access and internet usage. In additional, Dixon et al (2014) observed that, gender gap in library internet usage is not decreasing due to women and men experiencing public access site differently, and also, they have varied perceptions. 

The study suggests that, digital inclusion will require understanding of how communities work because the same structure may not affect everyone in the same way (Dixon et al., 2014). The study recommends for structural factors that can create a positive experience for women. For example, increasing positive human interaction at centres of technology can help to increase positive associations with technology among women. Also, Khan and Ghadially (2010) stress the need for institutions to restructure and introduce more active outreach that will cater for women in rural area.

Furthermore, Rashid (2016) researched on gender differences in ICT provision in countries such as Bangladesh, Brazil, Chile, Ghana, and the Philippines. The data was collected using a questionnaire survey from around 5,000 respondents who use public access ICT venues. The analysis was informed by the concept of digital inclusion which is measured by various characteristics like skills, user attitude, and other related factors of ICTs such as computer and Internet. The findings reveal that, women in Bangladesh are more likely to suffer from digital exclusion compared to the other countries as a result of socio-cultural factors such as illiteracy and socio-economic differences. Similar to Hilbert (2011), Rashid also found that, access and use of ICTs is gendered as men and women have different preferences and choices in ICTs. The study recommends that, digital inclusion need to be seen in terms of the unique information needs of various socioeconomic groups in a specific social context.

In Greek, Papastergiou and Solomonidou (2005) investigated gender differences in internet access and use by high school pupils within the school and out of school environments. They used a questionnaire survey which involved a sample of 340 pupils (170 boys and 170 girls), aged 12-16 years which tested their attainability, location, frequency and purposes of Internet access. The study observed that, more pupils use the Internet outside school (at home and in Internet cafés) than within school. For boys, they were found to have more opportunities to access the Internet. Also, boys use the Internet for entertainment and Web page creation more than girls do. However, there were no other significant gender differences observed regarding pupils' internet access and use. 

Khan and Ghadially (2010) studied the extent ICT can be used as an instrument to empower the marginalized group including the women through ICT education, access, and use in India. Their paper considered four dimensions of empowerment include psychological, social, educational and economic in accessing the benefits of accessing and using ICTs. The study involved the sample size of 155 young women and men studying at computer training centres in Mumbai with the purpose to establish the gendered based differences. The study reported low internet connectivity at the training centre Internet connection and cybercafés were found to be important points for females and males to access internet. As found in other studies such as Dixon et al. (2014) also, Khan and Ghadially (2010) depicted that, women have less access whether at home or cybercafés due to lack of income, socio-cultural norms and social expectations. The study concludes that, there is a need to establish public-private cybercafés partnership which will have infrastructures favouring women access to ICTs in public spaces. Further, training institutes should extend provisions of their services to outreaches in remote areas by identifying the need and arrange for training to women in local areas. 

2.3.2	Gender Difference in Possession of ICT Facilities
Scholars have researched on possession of ICT facilities to establish the extent to which students and lecturers possess ICT tools that can be used in teaching and learning.  Gulatee et al. (2016) investigated on students’ ownership of technologies devices, ownership of software facility and preference with the intention to find out how the students use online learning which the university provided for them. The study used online survey of students at Nakhon Phanom University (NPU) and Sakon Nakhon Rajabhat University (SNRU) based on criteria such as being a public university, preparedness to represent learning environment that use technology and commitment to participate in the study. Their results show that, most of the students owned laptop (78%), followed by the Smartphone (60%) and many students shown to have used such devices in class (more than 60%) and students used Smartphone every day and more than 2-3 times (50%). 

Also, findings indicate that, undergraduate students perceived ICTs facilities as useful for teaching and learning purposes. In relation to possession of ICT facilities for learning, some students tended to use printers and scanners which indicate that some of them prefer paper based-learning strategies.  However, the study concluded that, the integration of mobile device into teaching practice would be appropriate when young people are familiar with using learning technologies. In addition, results revealed that some technological devices were more predominantly among students for example, it was noted in Gulatee, Vonganusith, Pagram and Cooper (2016) that more than 70% of university students who participated in the study owned laptop while approximately 60% owned mobile phones.  

However, the examination of students’ ownership of devices comprised students’ ownership of personal Desktop Computer, Laptop, Windows, Tablet, IPad, Adroid tablet, Scanner, Printer, Digital Camera and Smartphone. The results from both universities involved in the study reveals considerably lower rates of students’ ownership of Desktop Computers, Printers, and Android devices, Digital Cameras, IPads, Scanners, and Window Tablets. There is an increase in use of mobile technologies which could be attributed to affordability of laptops and hand held mobile devices as a result students, people and community access to resources instantly. Gulatee et al. (2016) looked at university students’ ownership of ICT facilities only, contrary to the current study which intended to determine the extent men and women lectures and students possess ICT devices that are necessary for daily use in academic situations.    

Egbedokun and Oyewusi (2014) conducted a study that focused on three areas as related to students learning e.g. possession, perception and problems. It was a quantitative study whereby 500 undergraduate students were randomly sampled from the university to establish ownership, perception and problems. The data analysis reveals that 33.4% of the respondents have cell phone, only 20% indicated that they have both Cell phone and laptop while 8.4% have laptop, Cell phone and Blackberry.  Also, 7.9% have laptops and 5.5% possess Blackberry while 4.8% have laptops and Blackberry.  4% of the respondents possess all ICT facilities captured in the research instruments. 

According to their results, majority of students regardless of their gender possess ICT facilities to be used in learning and a number of undergraduates possess two or more of the ICT facilities (Egbedokun & Oyewusi, 2014). In their study, gender aspect was not captured in relation to possession of ICTs. This makes the current study to question the extent both men and women possess ICTs which becomes instrumental in teaching and learning.      
  
Also, Gulatee and Combes (2017) studied students’ use and ownership of technology among university students showed that most of students owned one device (47%), 31% of the sampled students owned 2 devices while only 10% owned 3 devices while half of the group (48%) owned a printer, 28% had a scanner, 22% a digital camera, while 19% of the group owned an IPad. With regard to use of ICT to search for study information, Gulatee (2016) noted that, Thai university students used laptops and computers as main devices for learning. 

Similarly, Gulatee and Combes (2017) observed that laptops and computers were predominantly used by most university students as such facilities provided them with the wide screen and easy to type particularly when completing assignments. Gulatee and Combes (2017) generally showed the ownership of technology among university students without taking into consideration the gender aspects which can result to differences in access and possession of ICTs among university lecturers and students.   

In the several findings such as Gulatee et al. (2016); Egbedokun and Oyewusi (2014) reflect many students have access to a device that can be used as a learning tool for example, laptop and Desktop Computer are predominant devices used by many students for study purposes. Some students indicated to use IPad for studying, others did use Android Tablets, Window Tablets and Desktops for study support (Gulatee et al., 2016; Gulatee & Combes, 2017) though the distribution by gender is not clear.  Although students indicated to have in possession of ICT device, some studies (Gulatee et al., 2016; Gulatee & Combes, 2017) identified various challenges such as lack of power supply, problems of access, financial constraints, and phones without MMS capability which affect the use of ICT in learning effectively. Similar conclusion is drawn from the presented studies that, the university should harness the opportunity for student to use ICT facilities effectively (Egbedokun & Oyewusi, 2014; Gulatee et al., 2016; Gulatee & Combes, 2017).

Similar to Gulatee and Combes (2017), a study by Muro and Gabriel (2016) was conducted in Tanzania to identify barriers that hinder women to engage in ICTs. They employed literature review and survey method to inform their study. The data was obtained from a sample size of 364 respondents. The findings show that, there is lack of awareness in importance of ICT at 76.2% and lack of moral and financial at 65.6% (Muro & Gabriel, 2016). They also explored factors that would provide women with opportunities to engage in ICTs such as being confidence and encouragement from the role models. The study recommends that, there is a need to formulate policies which are gender sensitive particularly in higher learning institutions in order to engage women in ICT related tasks (Muro & Gabriel, 2016).

Grallet et al. (2016) on the other hand, noted gender imbalance of using ICT tools and ICT course attendance in the study which focused on availability of ICT facilities for teaching in Tanzania. The study adopted a descriptive survey design with sample of 231 teachers from 16 schools in Dodoma. Data were analysed using frequency counts and percentage scores and the findings reveal that larger number of male teachers used the available ICT tools than females in both science and non-science subjects. The study recommends that the government and educational stakeholders should willingly invest in ICT facilities in schools in order to equip teachers with ICT competence and skills necessary in teaching.  In his study, Grallet et al. (2016) engaged both male and female teachers while students were not featured in relation to ownership of technological gadgets. However, the question of the current study is centred on extent both men and women are in position to own technology for various purposes especially in academics. 

In Poland, a study was conducted from 2009-2012 by Lorencowicz, Kocira, Uziak and Tarasinska (2014) to investigate the extent students can access, own and use internet during their studies. Their study employed a sample size of 320 and 405 groups of students. Lorencowicz et al. (2014) noted that, students’ access to computers and internet was at a higher level. However, significant differences were observed in computer ownership and internet access between students from rural and urban areas. Results on computer ownership (personal computer or sharing family computer) reveal that, at least 97% of students from urban areas did own a computer. 

Also, the results showed that the number of students owning a computer increased between 2009 and 2012 respectively. Their study suggested the ongoing provision of technology applications training for students to keep up with technology advancement. However, Lorencowicz et al. (2014) did not focus on gender aspect of both lecturers and students where they could establish whether their equal possession of ICT facilities. To ascertain if ICT is instrumental to both genders, the current study questions whether ownership of ICT facilities can be associated with gender variable among students and lecturers at university level.  
2.3.3	Gender Difference in Attitudes towards ICTs
The attitude of teachers and students in teaching and learning using ICT has widely been researched. For example, in Netherlands, Volman, Van Eck, Heemskerk and Kuiper (2005) conducted a study on accessibility and attractiveness of different types of ICT applications in education for girls and boys and for pupils from families with an ethnic minority background and from the majority population. The study involved 213 pupils who completed a questionnaire and interviews were held with 48 pupils and 12 teachers from seven schools (primary and secondary). The study was interested on the attitudes of boys and girls in using ICT in teaching and learning.  Their findings reveal that gender differences in attitudes towards using ICTs particularly in primary education appeared to be small, similar to the findings of Abedalaziz, Leng, and Siraj (2013) and Egbedokun and Oyewusi (2014). 

Contrary to the above, Volman et al. (2005) found that, in secondary school girls seemed to be less positive in comparison to boys towards computer. Similar to Tondeur et al. (2016) who noted that women have less positive attitude towards computer in general and no relationship was found between gender and study-related computer use.  Such findings as Volman et al. (2005) contends could be attributed to the reason that girls and boys take on different tasks when working together on the computer and they tackle ICT tasks differently. 

In their study, Tondeur, Sinnaeve, Van Houtte, and Van Braak (2016) in Belgium examined the relationship between gender and attitude in day to day learning activities among university students. Their findings evince that, no gender gap existed in attitudes towards using computers for educational purposes. Despite their findings, there is a conception that technologies and ICTs in particular are socially constructed. Meraz (2008) and Kay (2008) argued that social construction of gender category influence on social expectation and stereotype about what is appropriate for women and men. 

In the same vein, Wong and Hanafi (2007) studied attitude of students and teachers based on gender difference at the University of Putra, Malaysia. The measurement of respondents’ attitudes carried out in the dimensions such as usefulness, confidence, and aversion. The results reveal no significant differences as both genders attained the same levels of attitudes before and after undertaking the comprehensive IT course. Similarly, Ariffin (2005) reported female to have positive attitude and confidence towards computers though they have low skills in using computers. On the other hand, male reported to have better skills in handling computers. Interestingly, Shashaani (1997) measured students’ attitudes in relation to gender where she discovered that, females were less interested and less confident than males towards the use of computers. 
   
In India, Islahi (2019) conducted a study to examine teachers’ attitude towards use of technology across gender. A sample size of 482 secondary school teachers was engaged using attitude towards information technology scale. The respondents’ attitude was accessed based on significance of life, usefulness for students, productivity of teaching, and teachers’ interest and acceptance. The analysis used T-test and ANOVA. Similar to Abedalaziza et al. (2013) and Sarfo, Amartei, Adentwi and Brefo (2011)’s findings also indicate no gender differences in attitude towards use of technology in teaching (Islahi, 2019). The study suggests that, the effective use of ICTs in classrooms is expected from both men and women teachers irrespective of their gender differences.   

Furthermore, in Malaysia, a study was conducted to establish the gender gap in computer attitudes and use. The study administered a survey of 202 respondents on students’ attitudes with ICT in relation to gender, experience, and parental encouragement (Shashaani, 1997). In his study, the findings revealed gender differences whereby female students were less interested in computers and less confident in comparison to male students. 

On the other hand, students’ response show that, one semester of computer training improved their attitude towards computer.  Also, in the analysis, positive correlation between computer attitudes and experience revealed that students who had exposure to computers from home, they had more access and interested in computers and more confidence in working with them (Shashaani, 1997). The study recommended that, it is crucial for female students to acquire the training and accumulate experience before they join college. It was also added that, school should ensure that all students have equal computer access, training and unbiased software (Shashaani, 1997).  

The recommendations drawn from Shashaani’s study was helpful in developing the instruments for data collection whereby relevant variables were integrated to measure both male and female students’ attitudes towards ICT use in teaching and learning. The highlighted findings could be linked to socio-cultural factors that influence on gender differences in ICT competence, attitude, and access. By focusing at university, the present study involves both students and lecturers in order to establish social cultural factors that have influence on men and women’s attitudes towards technology.  At the University of Ilorin, Nigeria, an empirical study was carried out by Yusuf and Balogun, (2011) to investigate student-teachers’ competence and attitude towards information and communication technology and gender influence on their competence and attitude. The study used the questionnaire to collect information from participants of 382 student-teachers (181 males and 201 females) from the Faculty of Education. The data analysed using percentages, means, and chi-square statistics. 

The findings showed that majority of the student-teachers have positive attitude towards the use of ICT when they are less competent in the use of some basic ICT tools. In their study no major difference was established between male and female student-teachers’ attitude and use of ICT contrary to (Shashaani, 1997; Volman et al., 2005).  The observation from Yusuf and Balogun’s findings was that, participants in the study lacked the necessary competence to fulfil the integration of ICT in the curriculum. Contrary to Yusuf and Balogun (2011), the current study intends to use random sampling of bachelor degree students and purposive sampling of lecturers across faculties from the selected centres of the Open University of Tanzania. While Yusuf and Balogun focused on student-teachers’ attitude on ICTs in relation to gender, the latter engage both students and lecturers to establish the extent their gender have influence on attitudes to use ICTs in academics.     

TengkuFaekah (2005) also, conducted a study on gender differences in computer attitudes and skills among the form four students of KubangPasu, Kedah in Malaysia.  The data were gathered using a survey to study 556 students to indentify student’s attitudes toward computer technology and their skills in using computers.  TengkuFaekah’s study portrayed that students have positive attitudes toward computers though they have low skills in using computers. 

Although female students surpassed male students’ confidence and attitudes towards computers, male students were reported to have better skills in handling computers. His study suggested for strengthening of positive attitudes and expanding the skills of using computers among male and female students. Also, in their study female students are reported to have more confidence in comparison to male students, and female students were found to have positive attitudes toward the significance use of computers (TengkuFaekah, 2005). However, lecturers were not involved as unit of analysis for the previous study which makes the current study to engage both male and female lecturers in relation to their attitudes of using technology.     

Another study by Abedalaziza et al. (2013) explored gender and cultural differences in attitudes toward schooling and personal usage of Computers and testing in Malaysia and Jordan.  Participants involved in the study were a total of 369 Malaysian and 342 Jordanian English teachers. Computer Attitude Scale (CAS) developed by Troutman (1991) was adopted and validated for both countries. In Abedalaziza’s study findings reveal that participants have high levels of perceptions about the personal and schooling use of computers both male and female teachers from Malaysia and Jordan. Teachers from Malaysia and Jordan were similar in their attitudes toward schooling usage and personal usage of computers regardless of their gender and contextual differences. The study concludes that attitudes toward computer usage are not related to culture and gender (Abedalaziza et al., 2013).  However, the current study draws from socio cultural perspectives to study males and female lecturer and students’ attitudes towards ICT use at higher learning institution.

Similarly, Sarfo et al. (2011) explored male and female students’ attitudes towards ICTs in rural and urban students. The questionnaire was used to measure attitudes of 324 male and female students. Descriptive analysis, t-independent test, and univariate analytical tools were used to analyse data. The study found that no gender differences in relation to students’ attitudes towards technology. They also noted that the locality of male and female students does not have influence on their attitudes on technological use which is a similar finding to (Abedalaziza et al., 2013). However, students who resided in urban areas had more positive attitudes than those students from rural environment (Sarfo et al., 2011). Although context did not have influence on male and female students’ attitudes, the current study draws experiences from gender-based lecturers and students to establish the extent attitudes relate to effective use of ICTs at OUT. 

Also, Elsaadani (2012) investigated weather gender is a factor to be considered in relation to attitudes towards ICTs among teaching staff. The questionnaire survey was used to collect data from the population of 412 teaching staff from a higher learning institution in Egypt. In their study, findings indicate that no gender differences in attitudes to use technology among teaching staff (Sarfo et al., 2011). This finding is the same as those of (Sarfo et al., 2011; Abedalaziza et al., 2013; Wu, Pan & Yuan, 2017). 
However, in Elsaadani’s study, students were not involved as participants to establish whether there are gender differences among students towards ICT use. This is a case for the current study to pursue involving both lecturers and students in data collection.  Another study focused on rural students to measure attitudes towards information and communication technology in Kundang, Ghana. They adopted a questionnaire survey to study 585 students and the results showed that students have moderately positive attitudes towards ICT use (Judi et al., 2011). The study recommended that; schools should provide enough facilities for students to put hands-on in order to gain experiences in technology. Also, teachers need to incorporate ICT activities such as using spread sheet, database, and programming in their teaching (Brauner, 2017). However, the current study questions the position of male and female students as well as lecturers when using technology.

In Tanzania, a study was conducted to assess the attitude of secondary school teachers towards ICT integration in teaching and learning process (Mwila, 2018). The data was collected from 100 teachers of 10 secondary schools whereby research tools such as interviews schedule, questionnaires and observations were administered. The analysis was processed using descriptive and inferential statistics. The study found that both male and female teachers had positive attitude toward use of ICT in teaching process. This finding is similar studies conducted in India (Islahi, 2019), Egypt (Sarfo et al., 2011) and Malaysia (Abedalaziza et al., 2013). Mwila (2018) concludes that, ICT integration into the teaching and learning process depend on attitude of both teachers and learners concerned. This implies that, positive ICT attitude is expected to foster ICT integration in teaching and learning process.
2.3.4	Gender Difference in ICT competence
Research on gender difference in ICTs competence has always based on the components such as ability to use word processing, presentation, electronic mail, internet and virtual learning.  It is possible to find an individual being conversant with one aspect while struggling to function in other aspects of ICTs. A survey was conducted across 10 low-middle-income countries show that, women were 1.6 times more likely than men to report lack of skills as an obstacle to use technology (West et al., 2019).  Incompetence of women and men can be linked to interest and perception towards use of technology whereby women were far more likely to be disinterested in using technology (Terry & Gomez, 2010). 

Su Luan, Yunus, Abu Bakar and Atan (2005) conducted a study to investigate the differences between females and males in terms of ICT competence that involved eight components (word processing, spreadsheets, databases, presentations, electronic mail, World Wide Web, multimedia and virtual class applications) related to ICT competencies among the academic staff of Universiti Putra Malaysia (UPM).  Su Luan used a descriptive design and involved a total of 109 academic staff represented by 58 males and 51 females. Their results found that, there was a wide gap in ICT competencies between female and male academicians. Interestingly, the competencies of female academicians surpassed those of males. 

Consequently, their findings could be attributed to the fact that, participants were academicians who worked in an ICT-rich environment where they easily access ICT facilities and relevant computer software packages. This makes both female and male academicians being exposed to ICT at their workplace and they depend on ICTs to accomplish their work. They also pointed that, the majority of female academicians were younger than their male counterparts as younger age is associated with more positive attitudes towards ICT (Jennings & Onwuegbuzie, 2001).  

It is not clear from Su Luan’s findings about what components of ICT competence females were more conversant on, than their male counterparts.  Su Luan suggests for training of academicians in certain applications, for example, the virtual class applications are necessary to raise their competence.  Su Luan acknowledges that some applications i.e. the database and multimedia software packages which were studied were irrelevant to academic staff and users of such applications are required to have highly advanced skills.

Another study was conducted in Malaysia by Hew and Leong (2011) to assess gender differences in ICT competencies of pre-university students.  They used quantitative approach to collect data from a 260-sample size.  Hew and Leong focused on word processing, presentations, spreadsheets, World Wide Web (Internet), electronic mail (email), database, social networking, PC maintenance and utility. Their findings revealed no significant gender differences in terms of word processing, presentation, spreadsheet, World Wide Web, email, database, social networking and utility competency among the pre university students however; a significant difference in terms of PC maintenance skills was found such that, men were more competent in PC maintenance than females. 

Moreover, the study recommends that criterion-referenced tests (CRTs) should be used to determine the performance, rather than norm referenced tests (NRTs). Their argument was that, males are the dominants and superior to their female counterparts, especially on PC maintenance.  Hew and Leong looked into gender difference in ICTs while the current study goes beyond understanding gender difference to explore how these competencies are developed and how they mediate or enable one to teach and learn using ICTs. 

Azimi and Praveena (2013) conducted a study in Mysore, India to assess gender differences in computer skills and knowledge of students’ teacher training programme. They used survey questionnaire to collect data from 374 participants.  Azimi and Praveena found gender difference in all the aspects, including computer skills, knowledge, word processing, spread sheets (Excel), data bases, (access), Email, Chat, PowerPoint, Search Engine, Graphic Software, statistical software, scanners, digital cameras, web browsers, LMS (Learning Management System).

Similarly, Mustafa (2014) examined gender differences in term of ICT usage, knowledge, skills and application among teachers and the relationship of gender with ICT application among teachers. He used questionnaire to collect information from 847 high school teachers. Mustafa used MANOVA to determine gender differences for each variable, and Pearson correlations and inferential analysis to determine the relationship among the variables. Mustapha further used structural equation modeling (SEM) to identify the roles of knowledge and skills as mediators for gender and ICT application. 

Mustafa noted substantial gender differences in term of ICT application, knowledge and skills. He recommended that, there was a need to promote teachers’ ICT knowledge and skills for an optimal application of ICTs in teaching and learning in schools. In Toronto, Rajagopal and Bojin (2003) investigated gender differences among students in universities and colleges on whether gender was a critical variable in understanding what was labelled ‘as user-friendly computer instruction and learning’, and, where this understanding mediated their teaching and learning. They found that, 12 percent of male students and 3 percent of female students had skills in creating and editing Web page. 

However, the majority of male, 59 percent and 46 percent of the female were excellent in word processing and this competence had a lot of influence on teaching and learning with ICTs. Rajagopal and Bojin recommend for recognition of gender differentiated approaches of, and attitudes towards, learning with IT in teaching and learning courses. They also suggested that, the design of teaching methods, courseware, and learning tools should be done in a way to accommodate both female and male students’ distinctive learning styles due to difference in cognitive 

In his study on gender differences in computer-related behaviour, Kay (2008) conducted a large-scale study which involved large sample of colleges and university students focusing on three areas such as computer attitude, ability, and use by looking at the past, present and future. He examined the past research (10-25 years ago) to provide a framework for a more current analysis. Kay found the majority of the studies were measuring time, education level, and context. He further found that all the constructs assessed showed no difference in terms of gender in most grade levels and contexts. 
However, Kay (2008) found a slight difference where males were moderately more positive towards ICTs, had slightly more affection on ICTs, had higher self-efficacy, and were more frequent ICT user than their female counterparts. On the other hand, females were slightly more positive about online learning and they appeared to perform better on computer-related tasks. The author, however, was quick to caution that there were some methodological limitations that might have affected the interpretation of the results and proposed the model to understand and address gender differences in computer-related behaviour, which focused on gender variation in attitudes, competencies and use. This study adheres to Kay’s suggestion and focus on how ownership, access to ICTs produce attitude towards use of ICTs and how these may mediate teaching and learning with ICTs.  

Oyeniyi (2013) examined gender differences in information retrieval skills and use of electronic resources among information professionals in South–Western Nigeria. In his study, a structured questionnaire was used as an instrument to collect information from the sample of 175 professionals in academic libraries in South-western Nigeria. The sample was selected randomly from a population of 250 information professionals. Analytical instruments include descriptive statistics of frequency counts, simple percentages and inferential statistics of t-test and correlation analysis and the findings did not show gender differences exist between male and female information professionals on the basis of acquisition of information retrieval skills.  

Also, the study observed statistically that no significant difference in respondents’ use of electronic resources however, male professionals revealed a slightly higher mean score on their use of electronic resources.  Oyeniyi’s findings can be related to nature of work participants engaged with as information professionals where we expect that no gender differences as they can all be in good position to operate with ICTs. The study suggests for staff’s development and capacity building in library and information centres with respect to ICT skills acquisition especially in a gender- sensitive environment.  

Also, Umar and Jalil (2012) conducted a study to assess the level of ICT skills among secondary school students in Malaysia.  A total of 160 students from four schools (rural and urban) were sampled and analysis was carried out using descriptive statistics and t-test methods.  The findings show students’ levels of ICT skills for basic applications and for internet applications in accessing and sharing information are at moderate level.  On the other hand, advanced ICT applications are at the lowest level and proficient level in internet applications for communication skills among female students.  The finding depicts no significant difference between males and females in the level of ICTs however the study noted significant differences in terms of ICT skills between rural and urban school students. 

In addition, Umar and Jalil (2012) found obstacles towards ICT use that is associated with administrative matters and lack of ICT facilities. The study recommends for the need to reduce such barriers and the integration of ICT in order to improve on students’ ICT skills. In conclusion of the above literatures, studies such as of Su Luan, et al. (2005); Liaw, (2002); Jackson, Ervin, Gardner, and Schmitt, (2001); Houtz and Gupta, (2001) have reported on the gender differences that exist in terms of ICT competence in  components such as word processing and power point presentation. Contrary to Oyeniyi (2013); Hew and Leong (2011) found no significance gender differences in various aspects of ICT competence however, Hew and Leong (2011) depicted the differences in PC maintenance skills.      

Su Luan, et al. (2005) findings concur with that of Atan, Azli, Rahman, and Idrus (2002) who argues that, gender gap in ICT can be reduced by being in an ICT supportive environment. The findings of this study contrast many international studies such as (Liaw, 2002; Jackson et al., 2001; Houtz & Gupta, 2001) which reported that female lag behind in many aspects of ICT despite of being exposed in ICT enabled environment. This study specifically focuses on ICT components e.g. word processing, presentation, internet, email usage and virtual class applications in order to establish the extent male and female students have the ability to use those skills in teaching and learning. The argument of the current study is centred on the extent ICTs is instrumental to facilitate education delivery at ODL. The question to pursue is whether ICT can be used an intervention tool to bridge gender disparity in higher education by looking at ability, access and attitudes of male and females towards use of ICTs for effective teaching and learning.

2.3.5	Gender Difference in Teaching and Learning with ICTs
Gender in teaching and learning with ICTs has been researched to establish the extent to which gender affects the use of ICTs to learn and to teach. Olatokun, (2007) adopted a survey design and administered questionnaires to 246 women to study the extent to which they use ICTs in education in six universities in South Western Nigeria. Olatokun found that the use of ICT facilities such as computers, printers, Internet, individual websites, photocopiers, telephones and mobile phones was relatively high among the respondents compared to the use of scanners, facsimiles, videoconferencing, and teleconferencing. Women academicians used ICT facilities for various tasks including statistical analyses, word processing, and internet browsing and searching for information, electronic communications and preparation of course materials. There are notable differences in women academics access to the ICT facilities compared with their male counterparts as a result of factors such as physical access to infrastructures, social and cultural issues, education and skills and financial resources.

Another study was conducted in Pakistan by Mahmood (2009) focused on university male and female students’ use of ICTs. Mahmood used a questionnaire survey to collect information from 625 graduate and undergraduate students whereby a total of 625 respondents include 45 percent male students and 55 percent females. The random sampling technique was used to select fifteen students (respondents) each from all 64 departments of the university. The study deployed percentage, mean and Chi-square tests analysis. The gender-based analysis reveals that 77 percent female students have computers at home as compared to 68 percent male students. On the other hand, 77 percent male students have computers at university comparatively to 68 percent of female students. Findings show that, female students have positive attitudes toward ICT however they are still the fewer users than males. Also, the results reveal gender differences in terms of access to ICT among university students. It is important to plan and design better ICT facilities for female at Pakistani universities and other developing countries. 
Markauskaite’s (2006) study focused on gender differences in ICT experiences, ICT literacy and online learning in pre-service teachers’ training in Australia. The methods used include a questionnaire-based survey, and a quantitative analysis to study about 270 students whereby 151 were females and 66 were males. Markauskaite noted no significance gender differences in use of ICTs on the aspect of ICT experience only. 

However, significant differences were observed between males and females for technical ICT capabilities, and situational and longitudinal sustainability. Males on average worked with computers significantly more hours per week than females. Markauskaite (2006) recommends that the gap between male and females in ICTs need to be addressed during pre-service teachers training in order to avoid such disparity to be transferred in the classroom hence affecting children’s learning.  

Maxwell and Maxwell (2014) also conducted a study among undergraduate students of a state university in North Central Zone of Nigeria looking at gender differences in digital literacy, experience in computer use and their relationship, difference in number of hours in use per week, difference in use of variety of software. It was a descriptive survey which used random and purposive techniques to select the sample size of 248 male and 226 female students. Self-constructed and structured questionnaires was administered to collect data and the findings reflects that, students with computer literacy were inclined to access and use of e- resources and e-library facilities better and there are differences in digital/computer usage and software applications (Maxwell & Maxwell, 2014). 
It was concluded that although there is increased use of computers as a means to attain education, gender differences in the use of computer among female and male students in the university is still noticeable. Their study recommends for improving information literacy especially in computer literacy skills for both male and female undergraduate students.

Moreover, Mahmood and Bokhari (2012) conducted a descriptive study which studied the population male and female students of the public sector universities in Pakistan. The data were collected through a questionnaire based on Likert five-point scales. Analytical tests involved Chi Square and mean. The results reveal that, gender differences existed regarding access to ICT among university students. Also, the study noted the gender gap among male and female students at tertiary level in term of information and communication technology use. Furthermore, the results reveal that, male students are facilitated more than female students to use Computers for study purpose thus male frequently used Internet than female. Also, Mahmood and Bokhari urge for necessary support from the university in order to equip students with efficient accessibility and use of ICTs through expanding ICT infrastructure such as Computer Assisted Instructions (CAI) system and establishment of ICT awareness strategies. However, Mahmood and Bokhari only focus on the extent at which students access ICTs without taking into account the position of lecturers on the accessibility of ICT in which the present study is interested. 

Lone, Bhat and Rather (2015) similarly administered a descriptive study which used the questionnaire instrument based on a Likert scale to analyze the opportunities of access to ICT for male and female university students. The data were analyzed using the percentage, mean, and one-way analysis of variance and the results revealed that gender differences existed in terms of access among male and female students. The study advocates for provision of infrastructures in the higher learning institution in order to ensure equal access and use between male and female students. Current study covers similar aspect by including lecturers and students as unit of analysis within context of ODL University. 

In their paper, Brown and Czerniewicz (2017) reports on gender differences on access and use of ICT for learning from survey of 10110 university students which was conducted in South Africa in 2004 and 2007. The study adopted mixed method approach whereby quantitative involved the use of survey and statistical analysis which involved both descriptive and exploratory while qualitative used open-ended question to elaborate on the survey results. The data was collected in two phases, in phase 1, six universities were studied in 2004 and in phase 2, another six universities were engaged in 2007 respectively. They found that generally male and female students had the same access to physical resources which are located on campus and home. In terms of levels practical access of ICTs, they found that, males are more independent than females. 

Although the universities provided equal opportunity for both genders, their findings revealed slight differences in terms of female students’ access and self determination. Their research recommends universities to provide adequate institutional support to enable both male and female students benefit from using available ICT resources. Despite their study was longitudinal and comprised large sample size, Brown and Czerniewicz (2017) did not capture lecturers’ gender variable on access of ICT facilities in teaching activities. 

Owusu-Ansah (2013) investigated whether gender affects the use of ICT among academic staff at the University of Ghana. Questionnaire survey was conducted to collect information from academicians. The t-test analysis shows that access rate and use of ICT among academic staff is insignificant. This can be a result of availability of range of ICT facilities such computers, laptops, projectors and printers for both academician and students to access and use for teaching and learning activities. The researcher urges that, the higher learning institutions should boost confidence among academic staff through training and workshops, provide access to improved ICT facilities, reliable power supply and bandwidth should be improved. Contrary to Owusu-Ansah, recent study is interested on gender differences in teaching and learning using ICTs.  

At the University of Cape Coast in Ghana, Annor-Frempong and Edumadze (2009) adopted a survey design to study the use of internet among university students regardless of their gender. A total of 200 students were randomly selected and surveyed using a content-validated questionnaire and group discussion. A descriptive analysis revealed that the level of knowledge of students on the Internet use was low however most students have the e-mail addresses and have received training on internet from private firms outside the university. Occasionally, students used the private cafes in the University to access the internet for various purposes. Annor-Frempong and Edumadze recommends for hand-on practical approach should be adopted to enhance use of ICTs in teaching and learning and students should be linked to the main university-wide wireless network to enhance access. 
Sey’s (2013) study investigated on the availability and use of ICT infrastructure among students and teachers of rural and urban public high schools and difference was depicted in access to ICT infrastructure between students and teachers when gender was not a factor of analysis.  The study used semi-structured interviews and questionnaires and the data revealed that students and teachers of urban schools had more access to ICT infrastructure. Both students and teachers of urban schools could access and use ICT for their studies than their rural counterparts and no difference was found between rural and urban teachers in their confidence to use ICT for teaching due to positive motivations for teaching and learning activities in basic schools. It was suggested that institutions should invest in proper ICT facilities since ICTs is instrumental for teaching and learning. Sey’s study concentrated on secondary education rather than tertiary level of education on ICT access context. Present study pursues similar phenomenon in ODL University.

In the United States and Japan, a study was carried out by Ono and Zavod (2004) to establish whether there are differences in men’s and women’s use of computers and the Internet and how any such gender gaps have changed over time. The authors used the two countries due to similarity in information technology use and substantial differences in institutions and social organizations. They used micro data from several surveys during the 1997–2001 to examine differences and trends in computer and Internet usage in the United States and Japan. The findings indicate significant gender differences in computer and Internet usage in both countries during the mid-1990s however by 2001, these gender differences had disappeared or were even reversed in the United States but remained in Japan. 
People who were unemployed at that time had lower levels of IT use and skills in both countries regardless of gender.  The working women in Japan had lower levels of IT use and skills than working men contrary to the United States where such difference generally did not occur in Ono and Zavodny’s study. It was concluded that in Japan employment status per se does not play a major role in the gender gap in ICT usage however, the prevalence of non-standard employment among female workers accounts for gender gap in IT use and skills in the country. Although their conclusion reveals that, employment is not related to gender gap in ICT use, it is important to investigate the extent which technology-based teaching can be used as a tool to bridge the knowledge gap between male and female students and lecturers in teaching and learning.

In Tanzania, a study was conducted in Dodoma municipality to establish gender difference between teachers in terms of ICT awareness and use (Manyilizu & Gilbert, 2015). The sample size involved 231 teachers from 16 secondary schools to collect information using questionnaires. The data analysis used chi-square tests to measure the association of P-values. The study found gender imbalance in the use of ICT resources and poor ICT course attendance among women in Tanzania (Manyilizu & Gilbert, 2015). 

Also, gender difference is observed in ICT awareness and use of ICT applications whereby large number of male teachers seems to use ICT tools than females. ICT applications include the use of spreadsheets, internet, email and word processor. The use of spreadsheet may be related to the fact that teachers use it to prepare results while internet and emails are used to search for teaching materials. Their study suggests for a better understanding of gender distribution in ICT among secondary school teachers and a research should be carried out to establish reasons and causes for women lagging behind in using ICTs (Manyilizu & Gilbert, 2015).

2.4	Research Gap
This study begins with a proposition that there is a link between ICTs gadgets ownership, access to information through ICTs and positive or negative attitude towards ICTs use in teaching and learning. It also assumes that the different social position that men and women embody has a lot to do with their access and ownership of technologies including ICTs. The major gap in the reviewed literature is that most scholars neglected structural factors affecting men and women as different social groups with different powers to access and own technologies. 

Further, the literature is silent on how men and women may interpret ICTs differently, of which may shape their attitude towards these technologies (Brauner, 2017). The purpose therefore was to study and understand how gender difference in access, ownership, attitude and competence influence teaching and learning through ICTs at OUT.In the literature, all these constructs have been studied. However, scholars’ study them in isolation from each other. For instance, Gillwald et al. (2010) indicates that, men outperform women in use of ICT facilities and access of e-learning systems. They however did not care to find out, socio-cultural factors that may have caused this variation. 

This study therefore bridges this gap by using gender and technology theory to understand the processes and practices that lead to ownership and access to ICTs. It also uses Bourdieu’s (1966) cultural capital framework to understand how ICTs are social and cultural constructs and thus are ascribed to high social classes where women are just outsiders in many cases. 
2.5	Conceptual framework

Figure 2.1: Conceptual Framework Illustrating the Relationship between Variables

Conceptual framework presented on Figure 2.1 depicts the relationship between access to, possession of, attitude towards, and competency in ICTs and teaching and learning using technology. It is assumed that, if the lecturers and students have access to, possession of, attitude towards, and competency in ICTs, there will be effective teaching and learning using the modern technologies. It is also assumed that the access to, possession of, attitude towards, and competency in ICTs is not the same between males and females and thus, their sexual difference, which is socially constructed by gender, mediates this relationship. This is because, the more one has access and possesses ICTs equipment, he or she will more likely develop positive attitude towards them and very likely develop competencies, to use them in teaching and learning (Bhattacherjee & Premkumar, 2004). 

2.6	Summary of the Chapter 








This chapter presents research methods employed in this study. It consists of research paradigm, research approach, research design, study population, area of the study, sampling design and procedures. It further describes data collection methods, data analysis processes, reliability, validity and ethical considerations.

3.2	Research Paradigm
The theoretical underpinning of this research is informed by pragmatism paradigm which advocates for understanding reality in research from multiple perspectives (Morgan, 2014). It is a paradigm in research that offers an alternative, flexible, and more reflexive guide to problem solving in the social world. This is realised in the study through application of quantitative and qualitative views in understanding the problem. This research is not bound to a particular approach to study problem, rather it is free from the constructions imposed by dichotomy between post-positivism and constructivisim (Cresswell & Cresswell, 2017). This study applied multiple research methods and approaches in data collection that involve elements of both quantitative and qualitative in order to understand the truth from multiple perspectives. 

Pragmatism research philosophy accepts the view that there are different approaches to undertake research as well as different ways of interpreting the world. It is a critique to positivism thinking that there is only one single way to undertake research and to interpret reality. This is stressed by Guba and Lincoln (2005) that pragmatism rejects the positivism views of differences between realism and anti-realism in social sciences research. In pragmatism view, research is open to singular and multiple realities that are open to empirical inquiry and practical problems in the real world. It advocates for integrated research inquiry and the value for both quantitative and qualitative methods can be acknowledged in understanding the social phenomenon (Yvonne, 2010). The pragmatism paradigm underpinned the current study where both quantitative and qualitative approaches were integrated in collecting and analysing data rather than subscribing to either qualitative or quantitative only.

The relevance of pragmatism in the current study is situated on the nature of the problem under study. It was imperative to pursue this research basing on both quantitative and qualitative data collection methods because they work together to provide the best understanding of a research problem (Cresswell & Cresswell, 2017). Application of pragmatism was meant to understand the social world from multiple realities. Further, the same paradigm advocates for multiple methods, different worldviews, and different assumptions, as well as to different forms of data collection and analysis in the mixed methods study. 

Therefore, the combination of quantitative and qualitative approaches in this study was sequentially conducted with the priority given to quantitative research approach. In the first phase of the study, data was collected using questionnaire survey which was administered with sampled students and the data was statistically analysed and interpreted. During the interpretation of phase one study, qualitative research approach was administered so that the results could assist in explaining and interpreting findings collected using quantitative study approach.  
3.3	Research Approach
This study used mixed method approach whereby data collection involved gathering numeric information e.g. questionnaires and text information e.g. interviews. Proponents of mixed method approach have made an attempt to rationalize the use of qualitative and quantitative in one study (Giannakaki, 2005; Cresswell & Plano Clark, 2007; Kolodziejczyk, 2015). According to Giannakaki (2005), combining quantitative and qualitative methods can help to understand the problem under study in a holistic manner.  Also, the two methods can be combined to share common goal to study and understand research phenomena (Kolodziejczyk, 2015). Similarly, the current study adopted this approach given its flexibility in using elements of qualitative and quantitative in exploring and interpretation of the problem. 

Mixed method approach has been associated with numerous terms in literature such as multi-method, convergence, integrated, and combined (Cresswell & Cresswell, 2017). Similarly, Kolodziejczyk (2015) refer to mixed method approach as systematic application of different research methods. It is basically a utilization of multi-method in data collection and analysis to study a particular phenomenon (Creswell, 2003). In data collection, questionnaires were used to obtain statistical data while interviews were conducted with teachers in order to generate text information hence allow qualitative interpretation. 

The reason for using two approaches in a single study was to ensure the problem is understood from varied dimensions as suggested by different research scholars (Creswell, 2003; Teddlie & Yu, 2007).   Further, mixed methods approach draws knowledge of the problem based on pragmatic grounds such as consequence-oriented, problem centred, and pluralistic (Creswell & Creswell, 2017). In this perspective, it was important for this study to use research strategies that involve collecting data sequentially in order to understand the problem. Teddlie and Yu (2007) add that, mixed research approach can involve both predetermined and emerging methods of data collection depending on the nature of the study. It can also include multiple forms of data collection and analysis which may involve both numeric and text data analysis. 

Furthermore, mixed methods approach is informed by the pragmatism claims which support the integration of both quantitative and qualitative elements in research. These methods were carried out sequentially whereas quantitative tools (questionnaires) were administered in the first phase of the study followed by qualitative methods (interviews) in the second phase. Thus, a sequential mixed approach was relevant in applying various methods of data collections and problem analysis respectively. Quantitative study was administered in the first phase while qualitative followed after the interpretation of data to support quantitative findings.    
Additionally, multiple research methods (i.e. qualitative and qualitative methods) were applied in sampling and sampling procedures, data collection, and data analysis. 

The study deployed stratified random sampling technique to sample respondents based on quantitative study and purposive sampling was used to get respondents for qualitative methods. It was important to have multiple sampling techniques to enable generalisation from numeric data and thick description from text data. The respondents provided information through questionnaire survey and interview instruments which were informed by variables such as ICT access, competence, attitude in relation to use of ICTs in teaching and learning.

Furthermore, Cresswell and Cresswell (2017) found the idea of mixed methods in social sciences research as necessary for triangulation. In this study, triangulation was realised through the use of more than one method in data collection and different sampling techniques to obtain data from different sources. This helped in data validation as data from multiple sources could draw discussion and conclusion respectively. In this case, research methods such as questionnaires and interviews were used to collect quantitative and qualitative information. Similarly, the analysis involved both quantitative and qualitative tools.

Mixed method approach has been accepted by scholars, especially in social, behavioural, and human sciences inquiry which as it unveils complex social phenomenon (Kolodziejczyk, 2015; Teddlie & Yu, 2007). In his study for example, Harper (2011) applied mixed method in the study of identity among diverse student population in higher education institutions. Harper (2011) recommends that, the use of mixed method in the study provide a deeper understanding of the diverse dimensions of the issue understudy. 

Contrary, Museus (2011) used mixed methods to study issues of college access and equity among the first generation of Asia, Americans and South Pacific Islanders.  The study identified three important reasons of employing mixed methods such as emphasis (both quantitative and qualitative played equally important role in answering research questions). With timing, Museus (2011) deployed sequential design which means quantitative was used before qualitative (quantitative - qualitative).  The purpose was to apply qualitative method after quantitative has been deployed in order to complement and elucidate findings generated from the quantitative method.

Museus (2011) observed that while quantitative analysis highlighted existing inequalities in college access faced by the studied group of students, qualitative analysis complemented the results by providing in-depth understanding of factors contributing to the problem and highlighted possible means to address the sources of conceived inequalities. Considering literally perspectives in the present study, mixed method was deployed sequentially where qualitative study was done building on quantitative data collection methods. Qualitative (interviews and case study) were deployed after administration of quantitative methods (questionnaires). More so, quantitative data were analysed using descriptive and inferential statistics while Qualitative data were handled using thematic analysis. The relevance of this approach to the current study rely on the nature of problem which required the use of diverse methods and techniques to establish the extent gender have effects on ICT use in teaching and learning. 

3.4	Research Design
This study adopted a research design which entailed cross-sectional designs given the nature of the study. Cross-sectional ensured the study was conducted in a specified time using questionnaire survey with a specific population.    Cross-sectional study design is usually performed for a short period of time. It is typically done to estimate the prevalence of interest results for a specific population. Data on each of the attributes can also be obtained along with outcomes information. Cross-sectional studies thus give an opportunity to do research at a specific point in time a 'snapshot' of the results and the associated characteristics (Creswell & Creswell, 2017). It focuses on determining the prevalence of problem where the data is collected at one point in time. Contrary to research designs such as longitudinal that is interested with cause and effects or sequence of events over time. 

There are three forms of cross-sectional design which underlie with mixed method approach, commonly known as cross-sectional mixed methods design. These are convergent design, explanatory sequential design, and exploratory sequential design (Zheng, 2015). In the case of this study, cross-sectional explanatory sequential design was adopted to capture requirement of the mixed method approach. This design was embraced based on the fact that, explanatory sequential uses qualitative data to; illustrate the effects of quantitative data; to clarify particular quantitative problems; and to identify major quantitative differences. The study began by collecting quantitative data using questionnaire instrument followed by interview sessions for qualitative data collection.

Cross-sectional explanatory sequential design was conducted in two specific regional centres; Simiyu and Mwanza regional centres of OUT with intentions to collect data from the sampled respondents within the whole population. Questionnaire was employed to gather data from 228 students (185 Mwanza plus 43 Simiyu respectively). Also, face to face interviews were conducted to 10 lecturers (5 males and 5 females). The design described gender of students with respect to the use of ICT and set of associated factors such as access, competency, attitude, and ownership of ICT facilities. 

3.5	Study Area 
This research was conducted at Simiyu and Mwanza regional centres of the Open University of Tanzania as depicted on Figure 3.1. The two regional centres were chosen based on the fact that both centres offered similar programmes with variations in terms of enrolment and graduates’ rate by gender. For instance, Mwanza is among the OUT regional centres with highest enrolments rate particularly undergraduate students and Simiyu has the lowest enrolment rate. According to OUT Facts and Figures Report (2016/2017), admission figures for undergraduates in Mwanza regional center shows 415 students in total whereas Simiyu was ranked among the regional centre with the least enrolment rates totalling 96 students only.

On top of that, enrolments by gender became another reason for choosing the two regions for this study. The number of female students was low compared to other regional centres of Open University of Tanzania. For instance, in 2017, Mwanza enrolled 317 male students while females were only 98. Similar gap was observed in Simiyu figures in which 65 males were enrolled varied to 31 female students.  Significant gender difference reflected in both regional centres called for attention considering enrolment difference between these two centres. It was therefore worth researching such a scenario.

Further, graduation data cumulatively shows 37.0% of graduates came from Dar es Salaam which entails Ilala, Temeke, and Kinondoni consecutively for the past 18 years. In the same vein, Mwanza is among the nine regions which accounts for higher rate of graduates (75%) as per 1999 to Feb, 2017. However, the distribution of graduates in Mwanza and Simiyu varies also significantly. For example, in 2017, Simiyu had only 25 graduates while Mwanza comprised 94 graduates. Nevertheless, Both Mwanza and Simiyu evince gender parity among male and female graduands. Of 94 graduates in Mwanza, 58 were males and 36 females while Simiyu graduated 18 males and 7 females (OUT Fact and Figures Report, 2016/2017). The gender differences identified in enrolments and graduation for Mwanza and Simiyu posit a particular attention to choose these regional centres in investigating the extent ICT is used to benefit both male and female students at higher learning institutions.  Table 3.1 and 3.2 justify gender difference by enrolment and graduate level in the two regional centres.













Source: field Data, 2019

Figure 3.1: shows the Location of Mwanza and Simiyu

3.6	Target Population 
Population of this study involved students and lecturers from two regional centres of the Open University of Tanzania namely Mwanza and Simiyu. Participants were studied using mixed methods in order to gather data that reflect the study objectives. The study specifically engaged undergraduate students across various faculties including Education (203), Business (78), Law (39), Social Sciences (94) and faculty of sciences (13) for Mwanza whereas, Simiyu enrolment per faculty for academic year 2016/2017 indicate education (49), business (25), law (8), social sciences (18) and sciences (03) respectively (OUT facts and figures 2016/2017). The population for both Mwanza and Simiyu in the respective academic years entails 530. Studying two regional centres was meant to get a representative sample of the entire university in relation to students’ access, possession, attitude and competence in using ICTs in learning. It was important to engage 10 lecturers from different regional centres in order to establish their experiences and perceptions towards teaching through ICTs. This served to accumulate in depth information about participants’ interest on the use of ICTs for academic activities. 

3.6.1	Sample Size
According to Morgan and Krejcie (1970), it is important to know the population size under study in order to determine the representative sample. Also, according to Miaoulis and Michener (1976), in quantitative sampling there are three criteria that need to be determined which include the level of precision, the level of confidence or risk, and the degree of variability in the attributes being measured. Therefore, the level of precision adopted for this study was (±5 percent). The quantitative participants were bachelor degree students from Mwanza and Simiyu regional centres. Mwanza region sampled a total of 427, degree students whereas Simiyu involved 103 students. The formula to calculate sample was employed from Yamane (1967). 
Formula:

Source: Yamane (1967)  
Where, 
N = total population of Mwanza and Simiyu (530),
 P = 0.05 
n= sample size
Calculation: Yamane (1967) was used to calculate the sample size at 95 per cent confidence level and p = .05 are assumed for this equation. A simplified formula to calculate sample size) (where ‘n’ is the sample size, ‘N’ is the population size, and ‘e’ is the level of precision)
n          =             530/[1+530*.05*.05]      =      228 sample size

Also, qualitative study involved 10 lecturers from two selected regional centres (Mwanza and Simiyu). Lecturers were selected as part of qualitative study in order to complement and clarify quantitative results as recommended in the study design (cross-sectional explanatory sequential design). The interviews involved 10 respondents (lecturers) who represented five different faculties from each regional centre namely; Faculty of Education (FED), Faculty of Business Management (FBM), Faculty of Arts and Social Sciences (FASS), Faculty of Law (FLAW), and Faculty of Science Technology and Environmental Sciences (FSTES). In addition, case study engaged four students who proved to show positive and negative attitude during the course of quantitative study in phase 1.  

3.7	Sampling Design and Procedures 




In this study, stratified random sampling technique was used in order to select individuals randomly from classified subsets or subgroups based on various characteristics (Babbie and Mouton 2006). This was done in the following manner. First, Mwanza and Simiyu regional centres which were stratified sampled as suggested by Kothari (2004), where undergraduate students from the two selected regional centres were selected as a population for this study. Second, the list of respondents was constructed according to the number of students population in academic faculties enlisted as; Mwanza (FED (203), FBM (78), FLAW (39), FASS (94) and FSTES (13); Simiyu (FED (49), FBM (25), FLAW (8), FASS (18) and FSTES (03)).

Third, sample of the study was drawn using computer software known as Microsoft Excel whereas the database of students was created based on faculties and regional centres. The computer software randomly selected the respondent with a basis of their faculties proportional in which; Mwanza (FED, FBM, FLAW, FASS, and FSTES accounted for 47%, 18%, 9%, 22%, and 3% respectively; Simiyu (FED, FBM, FLAW, FASS, and FSTES accounted for 48%, 24%, 8%, 17%, and 3%). The research assistant documented students as they visited the centre in various occasions such as orientation, individual enquiry and face to face. 

As indicated above, Mwanza has a total population of 427 students which is 81 percent out of the total population from the study sites, whereas, Simiyu comprises a total population of 103 which is 19 percent out 530 (total population of the entire study area).Therefore, from the calculated sample size (228) 81 percent was used to get respondents from Mwanza who were 185.  On the other hand, from the calculated (228) 19 percent was used to get a total sample of 43 students from Simiyu. The total sample size for Mwanza and Simiyu is 228 respectively.

3.7.1.2	Purposive Sampling
Purposive sampling technique was employed to select respondents for interview survey. This is a sampling technique in which the researcher chooses participants with the purpose in mind. Respondents were selected based on the particular purpose of the investigation, which is perception and experience of lecturers towards the use of ICT in teaching. The main criterion that informed the selection was the inclusion of faculty representatives (lecturers) from the two regional centres which were selected as participants in the interview schedule; each centre consists of one lecturer from the five respective faculties (FED, FBM, FASS, FLAW, and FSTES), therefore, a total of 10 lecturers were selected.  
3.8	Data Collection Instruments
In mixed methods approach Creswell & Creswell (2017) suggests that, it is important to use research strategies that involve collecting data either simultaneously or sequentially in order to understand the problem. It can also include multiple forms of data collection and analysis which may involve both statistical and text analysis.  This is contrary to when the researcher opts for either qualitative or quantitative only, since the data collected are informed by a specific approach without mixing their elements. In this study, varieties of tools were deployed to represent both quantitative and qualitative research tools in sequential phases.  

The use of diverse instruments in data collection minimized biasness as Creswell (2003) insists that, mixed methods neutralizes and overcome biases posed by qualitative and quantitative methods. Also, (Greenfield & Greener, 2016) argues that, mixed methods help people to see the problem from multiple perspectives whereby the reality is seen in less biased situation (Cresswell & Plano-Clark, 2007). This mixed methods approach was conducted in phases to apply tools suitable for collecting relevant data to the problem. The first phase, questionnaire was deployed to collect quantitative data while the second phase of the study data were collected using interviews and case study. The following are the explanations of the various research tools used in the study.

3.8.1	Questionnaire
Questionnaire is an instrument used to collect information which account for people’s knowledge, attitude, personalities and beliefs (Kothari, 2004). It collects information which reflects people’s understanding and perception of issues encountered in life experience. Thus, the questionnaire used in this study was developed to collect the same type of information from a large number of people (Kothari, 2004). In this study, the questionnaire design and administration followed necessary cautions including the length of the questionnaire; the appropriateness of the questions; and the general layout of the questionnaire (Greenfield & Greener, 2016). 

However, the questionnaire has been criticized for being inefficient to study people’s feelings, behaviour and emotions (Babbie & Mouton, 2006) and that it does not take into account the contexts which surround the participants (Greenfield & Greener, 2016). In order to minimize these externalities, the researcher developed a good rapport with the research participants, explained the purpose of the survey, and reminded those who had not responded.  The questionnaires were distributed after the consent from each individual student depending on their availability and willingness to participate in the study. Also, participants were allowed to take the questionnaires with them so that they could fill and return within the specified time. Telephone numbers of participants were documented only when agreed to do so for purpose of colleting questionnaires.

3.8.2	Interviews
Interview was used to collect qualitative data and each schedule for each respondent took about 25 to 30 minutes. In this study, the interview guide was prepared based on the issues raised from the questionnaire and the research objectives and involved both face-to-face interview and telephone interview. The telephone interviews and Skype supplemented face to face interview in order to follow up on questions that needed clarity. Ten (10) teachers were engaged in the interviews respectively while four (4) students were studied basing on the issues arose from the questionnaire analysis. Students were observed on the behaviour towards ICT use particularly access, ownership, competence and their attitudes towards use of ICT in learning.

3.9	Reliability and Validity Tests 
3.9.1	Reliability Analysis
Reliability is the extent to which results are consistent over time and an accurate representation of the total population under study (Joppe, 2000). When the results of a study are reproduced under a similar methodology, then the research instrument is considered to be reliable. Instrument is said to be reliable if it measures what it was supposed to measure, therefore more reliable measures show greater consistency than less reliable measures (Hair, Black, Babin, Anderson & Tatham, 2006). Questionnaire reliability was ensured through pilot study by test-re-test method in which 40 questionnaires were administered to students in Simiyu and Mwanza Regional Centres whereas 20 questionnaires were distributed at each respective centre. The same procedure was repeated to the same students after two weeks. 

Cabanas-Sánchez, Martínez-Gómez, Esteban-Cornejo, Castro-Piñero, Conde-Caveda, and Veiga (2019) noted that, it is convenient as a matter of validity and reliability to check that the instrument is pre-tested before the final administration. Thereafter, results were analysed using SPSS to determine Cronbach’s Alpha Coefficient value, where value greater than 0.7 indicate reasonably high reliability of the questionnaire as depicted on Table 3.1. Cronbach’s Alpha is a reliability coefficient that indicates well how the items in a set are positively correlated to one another (Sekeral, 2003). In particular, each variable item indicated good reliability based on the Table 3.1 such that, competency (.94), attitude (.90), access (.75), possession (.77), and use of ICT (.74).

Table 3.4: Reliability Test 






Source: Field Data, 2018

3.9.2	Validity Analysis




Table 3.5: Validity Test
Correlations
















Effectiveness of ICT use	Pearson Correlation	.734**	.657**	.685**	.637**	.750**	1
	Sig. (2-tailed)	.000	.000	.000	.000	.000	
	N	228	228	228	228	228	228
**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
Source: Field Data, 2020

Pearson correlation was conducted to test validity of the research instruments. The test was high significant at significance level .01 (Table 4.3).On the other hand, result revealed strong linear relationship between dependent and all independent variables including, effectiveness of ICT use and competency (r(228) =.73, p<.000), attitude (r(228) =.66, p<.000), access (r(228) =.69, p<.000), ICT use (r(228) =.64, p<.000), and ownership (r(228) =.75, p<.000).Cabanas-Sánchez et al. (2018) claims, existence of strong linear relationship between dependent and independent variables indicate the validity of the data collection instruments.

3.10	Data Analysis 
The collected data were analysed using different methods associated with qualitative and quantitative methods. Quantitative data were coded and analysed using the statistical package for social sciences (SPSS) 23rd version. The analysis used two statistical tests which comprise descriptive and inferential analysis. Qualitative data were analysed using thematic analysis where themes were coded and interpreted using theoretical framework as per explored literatures. In particular, quantitative techniques were used to analyse specific objectives of the study whereas qualitative techniques were used as supportive evidence in discussion section of the study.

The first objective employed One-way analysis of variance (ANOVA) to measure gender difference on access and possession of ICT facilities. Second objective and forth objectives were also analysed using inferential statistics which comprised of One-way analysis of variance (ANOVA) to analyse gender difference among students on ICT competency. Further, the third objective used inferential statistics which involved structural equation modelling. In this case, path model was employed to investigate level of attitude towards ICT among male and female students. The multiple linear regressions analysis was employed in the fifth objective to establish the statistical relationship of access, possession, attitude and competency on effective use of ICTs in teaching and learning. 

3.10.1	One-Way Analysis of Variance (ANOVA)
It is statistical tool used in the analysis to split observed data into two parts namely systematic factor and random factor. ANOVA test can also determine the relationship between independent variables and dependent variable in a regression study. In this study, ANOVA model has been used to study objectives one, two and four to establish gender differences in access, possession and ICT competence respectively. It is a useful model to arrange the mean, standard deviation thereby a researcher can easily locate and interpret the significance differences in observed data.  	

3.10.2	Multiple Linear Regressions
Multiple linear regression is a model used to measure more than two variables where one is dependent variable and the rest are independent variables (Tapia, Leiva, del Pilar Diaz, M., & Giampaoli, 2019).  In this study, the model was applied in order to understand the functional relationship between dependent and independent variables. Further, the model was used to establish what might be causing variation in the dependent variable.  In the current study, dependent variable is use of ICTs in teaching and learning while the independent variables are access to ICT facilities, possession of ICT facilities, attitude towards use and ICT competencies. The analysis was meant to establish the relationship between the variables in addressing objective five of this study.
3.10.3	Partial Least Square Regression
Partial least square is one of the regression techniques for analysing association of variables when there is larger number of independent variables than the number of data points. In other words, it establishes relationship among variables when number of predictors is larger than number of observations (Hair, Sarstedt & Ringle, 2019). Partial least square regression was calculated to infer association between attitude and use of ICT among men and women responding to objective three of the study. 

3.10.4	Thematic Analysis
Thematic analysis was used to identify and record patterns (themes) arising from qualitative data. Themes become the categories for analysis where patterns across are important for description and interpretation of the phenomenon associated with research questions (Guest, 2012). Therefore, thematic analysis was performed through the process of coding in six phases which are familiarization with data, generating initial codes, searching for themes among codes, reviewing themes, defining and naming themes, and producing the final report. 

In this study, thematic analysis was applied to generate themes that provide in depth understanding and interpretation of data which were collected using interviews with students and lecturers. The coded pattern was described in details using theoretical framework and empirical studies in order to get a deeper understanding of students and lecturers’ perception and experience on using technology for teaching and learning with a particular focus to Moodle platform. 

3.11	Ethical Consideration
Blumberg (2005) defines ethics as standard of behaviour of people and relationship with each other. Research ethics provides rules and guidelines to researchers that stipulate their conduct in research activities. Such established rules and guidelines require the researchers to protect the dignity of their subjects and publish well the information that is researched (Fouka & Mantzorou, 2011). Considering Akaranga & Makau (2016) recommendation, a researcher should select the appropriate methodology and relevant ways of collecting data so as to present the research findings and interpret them accordingly. 

It is vital that a researcher must observe appropriate values at all stages while conducting research. With regards to the present study, research ethics were observed by taking into account ethical rules and guidelines including anonymity, confidentiality, privacy, plagiarism, and beneficence in order to ensure integrity of the subject under study. Appropriate ethical procedures to request for permission were followed by obtaining introduction letter from the Open University of Tanzania.

3.11.1	Privacy and Confidentiality
Respondents were assured of the right to privacy, anonymity and confidentiality.  The real names of the participants were not used but their assumed names in order to observe anonymity. According to Mugenda (2003), anonymity refers to keeping secret and observing ethnic or cultural background of respondents.  Also, the information collected was treated with confidentiality so as to maintain people’s integrity. It is important for the researcher to enhance honesty by protecting respondents from physical or psychological harm, and promise to protect the collected information unless prior consent from respondents is given (Akaranga & Makau, 2016). 

3.11.2	Beneficence
Researcher ensured the benefits and significance of the study was well explicated to respondents without exaggeration or underestimation.   It is the role of the researcher to describe the purpose of the study and the benefits that accrued from it to the participant. According to Akaranga & Makau (2016), the researcher should not exaggerate or even understate the benefits.

3.11.3	Plagiarism
A writer is accountable to quote, or cite the original material appropriately to acknowledge other authors work (Akaranga & Makau 2016). In this study, researcher observed originality of the study by citing texts from other publication or authors. To avoid plagiarism, the researcher acknowledged the contributions of others and the source of ideas and words regardless of whether paraphrased or summarized, acknowledge the sources used in writing, accuracy in citation and reference, and use of quotation marks in verbatim text (Bahadori, Izadi & Hoseinpourfard , 2012). 

3.12	Socio-Demographic Characteristics of Students
Respondents were asked to provide details concerning their particulars. Four variables were involved in the analysis of socio demographic characteristics of the students. These include gender, age, employment status, and year of study. The analysis was carried out using descriptive statistics measures (frequency and percentage) as depicted on Table 3.6.



















Source: Field Data, 2017

Majority of the participants were male students occupying 56% compared to their female counterparts with 43.9%. Present result is supported by Laabidi (2017) who investigated effects of gender on integration of ICT in Morocco. His findings showed 69.9% of males participated in the study while females were 30.1%. Also, present findings are similar to Menon (2015) who found 57.3% of males engaged in the study compared to females who accounted for 42.7% in Kenyans technology firms. On the contrary, Agarwal and Malhotra (2016) revealed 96.6% of women residing in urban areas were occupied in IT industries than males (91.6%). This might be influenced by the nature of the study area as discrepancy of gender in technology use is negligible in developed countries.

Table 4.1 also indicate that, majority of the students’ respondents were aged between 25 and 39 yielding 71.5%, followed by 22.4% of students aged between 40 and 54. However, only 5.7% and 4% of students were under 25 and above 54 years old respectively. Peer study carried out by Gallagher, Roach, Sadler, Glinatsis, Belshaw, Kirkness & Partridge (2017) showed group of age below 56 years participated more in learning using technology than older users in Australia. Results added that, 48.7% of students’ participants were found to be in the 3rd year of their studies followed by 38.6% of the 2nd year students, 10.5% of the 1st year students, and 4th year students (1.3%) while only 0.9% of participants were in the 5th year of their study. Analysis on employment status revealed that, 93% of students were employed which include full time students (81.1%) and part time (12.3%).

3.13	Socio-Demographic Characteristics of Lecturers
Analysis on demographic characteristics of lecturers involved three variables; gender, age, and working experience. Frequency and percentage were calculated to examine the findings as depicted on Table 4.2.










	3 years – 5 years	3	30
	Above 5 years	7	70
Source: Field Data (2018)

Based on Table 4.2, results portray that, 60% of the lecturer’s respondents were males whereas 40% were females. Also, 50% of lecturers were aged between 38 and 47 followed by 40% aged between 28 and 37. Whereas, only 10% were old aged above 47. Working experience shows that, 70% of lecturers have more than 5 years of experience, followed by 30% with 3 to 5 years of experience. 

3.14	Summary of the Chapter  
Chapter three presented research paradigm, research design, research area, population and data collection methods. Mixed method research design involved quantitative and qualitative elements in studying the problem. Research methods for collecting data such as observation, interviews, documentary analysis, and questionnaire survey have been discussed accordingly. Also, the chapter discussed area of research with reference to population, enrolment and completion rate of both Mwanza and Simiyu. 






DATA ANALYSIS AND FINDINGS
4.1	Overview
This chapter presents the data collected by both quantitative and qualitative methods. Presentation of data is based on the objectives which are, to assess gender differences in access, possession of ICTs, competence and attitudes towards teaching and learning using ICTs. The first part presents quantitative analysis, while the second part presents qualitative analysis. 

4.2	Response Rate
Collection of data took place in two regions: Simiyu and Mwanza. Questionnaire and interviews guides were distributed and administered at these OUT regional centres. Response on questionnaire return process was successfully yielding 100% response rate. Survey involved distribution of 228 questionnaires in the respective centres whereby 185 questionnaires were distributed in Mwanza regional centre and 43 questionnaires in Simiyu regional centre. According to Mungenda and Mungenda (1999), return rate of data instruments above 70% is considered reasonable for further analysis and generalization of conclusion in the study area. Results were demonstrated on Table 4.1.







4.3	Gender Differences in Accessing of ICT Facilities in Teaching and Learning Process 
The first objective was set to assess gender difference in accessing ICTs facilities. As the literature suggests, access to technology is the first step towards higher level of thinking and processing information in a better and organized manner (Ugur, 2020). The question was: In what ways do male and female differ in access to ICTs at the Open University of Tanzania? Questionnaire and interview were used to collect the information. 

One-way Analysis of Variance (ANOVA) was used to analyse the differences between male and female on access to ICT facilities. To conduct the ANOVA test, three assumptions were taken into account which is normality, homogeneity of variance, and outliers testing. All assumptions were statistically met as the sample size for the groups were equal and above 100. This affirms absence of outliers and independence of each record in the sample.





Table 4.2: ANOVA Test showing gender differences on access of ICT Facilities
Item                                                            	Gender	N	Mean	SD	F	P
I have access to university website (www.out.ac.tz)		Female	100	3.8600	1.04466		
		Male	128	4.0078	1.02332	1.150	.285
							
I have access to power/electricity at home		Female	100	3.9400	1.06192		
		Male	128	3.8594	1.22143	.274	.601
							
The university provides Computer facilities for students use		Female	100	3.2000	1.35587		
		Male	128	3.1797	1.36569	.012	.911
							
I have access to internet through my mobile phone		Female	100	4.0800	.90654		
		Male	128	4.2734	.89368	2.597	.108
							
I obtain lecture notes through Moodle platform		Female	100	3.9900	.87033		
		Male	128	4.1250	.94744	1.224	.270
							
I attended computer short course provided by the university		Female	100	3.2100	1.32035		
		Male	128	3.5391	1.36839	3.348	.069
							
I have access to internet at work only		Female	100	2.7500	1.40974		
		Male	128	3.2109	1.42338	5.937	.016
							
I have access to internet at home		Female	100	2.7700	1.38429		
		Male	128	3.2266	1.44296	5.824	.017
							
I receive study materials in hard copies		Female	100	3.0000	1.28708		
		Male	128	3.4453	3.97197	1.161	.282
							
I access study materials from the CD		Female	100	3.0300	1.30620		
		Male	128	3.1016	1.33304	.165	.685
							
I receive course information through emails, social networks		Female	100	3.2200	1.29162		
		Male	128	3.4141	1.36045	1.194	.276
							
I acquire information from the regional centre notice board		Female	100	3.5000	1.10554		
		Male	128	4.0781	3.75344	2.220	.138
							
Source: Field Data, 2019

In particular, Table 4.2 indicate that, male students (M=4.0) have higher mean score on accessing university website than female students (M=3.9). Similarly, males (M= 4.1) tend to access Moodle e-learning system in obtaining class notes more than females (M=3.99). Similar results were also found on academic resources access such that, males surpassed females in the access of various ICT resources for instance; accessing internet through mobile phone (M=4.2), attendance on university short courses (M=3.5), accessing home internet (M=3.2), accessing study materials from CD (M=3.1), accessing course information on emails and social networks (M=3.4), and acquire information from the regional centre notice board (M=4.1). 
On the contrary, female students evinced higher mean score than male students on access of power at home (M=3.9) as well as on access of university computer facilities (M=3.2).

These results are supported by Tondeur et al. (2016) who revealed that, male students have more access to computer studies-related activities than female students in higher education. Similarly, Rashid (2016) revealed females have less access to ICT facilities compared to males among surveyed five countries including Ghana, Brazil, Bangladesh, Chile, and the Philippines. In the same manner, Kim, Lee, Christensen and Merighi (2016) found that, men accessed more ICT tools than women in various facets such as communication, accomplishing personal tasks, and in handling health issues. Women, on the other hand, were found solely accessing ICT for hobby-related information particularly social networks. 

In addition, present findings are consistent with Brown and Czerniewicz (2017) who revealed that, male students (26%) have more autonomy to ICT access especially at home computers than female students (18%). Their findings also portray males as frequently accessors of ICTs than females in science related disciplines, specifically, in development of simulation programs and courseware searching. The findings conclude that, there is statistical difference between male and female student in access to ICT facilities since males tend to access more ICT facilities than their female’s counterparts. 

4.4	Gender Difference on Possession of ICT Facilities
The second objective was to examine gender difference in the possession of ICT facilities. The question was: Is there any gender difference in the possession of ICT facilities? The results are shown in Table 4.3.

Table 4.3: ANOVA Test showing Gender Difference on Possession of ICT Facilities
Items	Gender	N	Mean	SD	F	P
Official student email account for sending and receiving information from the university		Female	100	3.0800	1.38301	13.212	.000
		Male	128	3.7734	1.46462		
							
I have my own computer/ laptop		Female	100	3.4100	1.44317	3.658	.057
		Male	128	3.7813	1.46313		
							
I own a flash disk for files storage		Female	100	3.5000	1.25931	5.959	.015
		Male	128	3.9141	1.27993		
							
I have Moodle account		Female	100	3.5700	1.36519	2.414	.122
		Male	128	3.8516	1.35210		
							
I own modem for internet connection		Female	100	3.5100	1.43192	1.843	.176
		Male	128	3.7656	1.39450		
							
I own gadget/smart phone/tablet that I can connect directly to the internet		Female	100	5.0300	7.25503	1.090	.298
		Male	128	4.3516	1.07652		
							
I have current licensed antivirus software to protect my computer		Female	100	3.0200	1.47696	1.612	.206
		Male	128	3.2656	1.42798		
							
I have social networks accounts such as WhatsApp, Facebook, and Twitter that I use to interact with classmates for academic purposes		Female	100	3.7100	1.24150	9.760	.002
		Male	128	4.2188	1.20326		
							
Source: Field Data, 2019

Based on Table 4.5, ANOVA test indicates that, there is a significant gender differences on ownership of official email account, F(1, 228)=13.2, p<.000, ownership of a flash disk for files storage, F(1, 228) =5.96, p=.02, and possession of social network account, F(1, 228)=.98, p=.002. The rest of items on the other hand, indicate non-significant gender difference on possession of ICT facilities (p >.05). In regards to mean score and standard deviation, male students were found to possess more different ICT facilities than females. For instance, male students portrayed significant higher possession of students email account (M=3.8, p <.000) than female students (M=3.1, p <.000). Males also conveyed higher mean score (M=3.8) on possessing personal computer compared to their female counterparts (M=3.4). 

Further, results reflect males as dominant group on ownership of flash disk for document storage (M=3.9), owning of Moodle account (M=3.9), owning of modem for internet connection (M=3.8), owning of computer gadgets (M=4.4), ownership of licensed antivirus for computer protection (M=3.3), and social network accounts for academic purposes (M=4.2) as well. These results are supported by Brown and Czerniewicz (2017) on the notion that, there is statistical difference between male and female student in possession of ICT facilities. Males tend to show higher possession of ICTs than females. In this study, however, the difference in possession of ICT gadgets was very minimal referring the observed mean score. 

4.5	Level of Attitude among Male and Female Students towards Use of ICT
The third objective aimed at determining the gender difference in attitude towards ICTs. Tondeur et al. (2016) defines ICT attitude as an emotional state of an individual towards use of ICT facilities such as computer, smartphone, and tablets. Attitude specifically is related to whether an individual like or dislike using ICT tools. Therefore, measuring attitude of a person towards ICT can be generally related to preference or favourability status of a person (Hsu, Chang & Chuang, 2015).
For quantitative data, computer software (smartPLS), structural equation modelling (SEM) was applied to check whether there was significant difference between attitude and use of ICT among male and female students. This technique is essential to estimate, represent, and testing of relationship between networks of variables (Arbuckle, 2011). Nevertheless, in qualitative data, attitude among the participants was assessed according to gender and their perception and preference status as presented on Table 4.15 (Appendix A). 

Path model was developed to depict differential effects on attitude among male and female students towards ICT use. Following the model, null and alternative hypothesis were formulated to attest the analysis.
Ho: there is significant difference between male and female students on attitude towards ICT use.
Ha: there is no significant difference between male and female students on attitude towards ICT use.

The SEM criteria for fit indices were considered; Chi-square test was not significant x2(228) =391.4, p >= .05 as recommended by Ockey and Choi (2015). Hence, the null hypothesis was rejected. Besides, other important indices were also observed to meet the cut-off criteria including; NFI (Normed Fit Index) =1.00, IFI (Incremental Fit Index)>.95, and RMSEA (Root Mean Square Error Approximation) =.40 as shown on Table 4.4.











Source: Field Data, 2019

Path model depicted that; attitude has greater influence on the use of ICT as the model explains 54.1% of variations (R2= .541). Thus, it confirmed a presence of substantial effect of attitude towards use of ICT. Outer loadings of the independent variables also attested that; attitude construct was a significant predictor (α >=.5) of ICT use. Male construct was selected as a reference category in the model as illustrated on Figure 4.1.

Figure 4.1: Path Model Showing Students Attitudes Towards Use of ICT


The model on Figure 4.1 also show that, male students were more comfortable with desktop, laptop, and smart phones in learning than females (B=.74). This can be endeavoured by their greater tendency of pursuing computer short courses (B=.797). Likewise, their attitude was observed to be influenced by feeling confident on the use of ICT facilities such as computers, printers, and smartphones (B=.81). Male students preferred ICT facilities for reading lecture notes and supplementary materials (B=.796). 

On the contrary the model explains that, females were more relaxed talking about ICT (B=.504) than males.  Female attitude was likely triggered by a belief that, ICT can improve their learning effectiveness and quality (B=.627). Furthermore, the model portrays that, female students perceived printed materials useful in learning (B=.677) as well as feeling confident using ICT facilities for academic works (B=.587). Also, storage of academic materials using CD, DVD or flash disk was perceived more useful by females than males (B=.655).

However, there was no significant difference among male and female student on the use of ICT facilities, thus, the null hypothesis was rejected and the alternative hypothesis accepted. This was confirmed by model variation explained by the 29.3% of dependent variable. Student attitude had no significant influence on ICT practices which include, use of Online Educational Resources (EOR) (B=.30), use of Moodle platform for student-instructor and student-student interaction (B=.34), as well as, use of SARIS for courses registration (B=.267). Attitude was revealed as a significant predictor of ICT use on exam registration with ERIS (B=.615), use of university website for acquiring academic information (B=.638), and use of social networks to interact with instructors (B=.508).

Supporting the quantitative analysis, the observation data presented on Table 4.15 (Appendix A) revealed that, female students had positive attitude towards use of ICT as they perceived learning through computer, tablet, and smartphone was affordable and easy. They believed to save time through quick access of academic materials online. They also regard ICT as significant tool to resolve social and economic issues through online articles. The use of internet and email exerted positive attitude to students based on its efficiency and security in data storage. Moodle efficiency and higher capacity in storing academic data, on the other hand, encouraged student attitude.

Observation extends that male students had perceived usefulness of computer, smartphone, and tablets for learning purposes. They stressed that, these types of computer peripherals make learning easier, considering their portability, durability, and accessibility features. Males students agreed that, ICT facilities promotes effective communication between instructors and students regardless the distance. For instance, Moodle simplifies learning process as it cut down cost and saves time of physical interaction between students and teachers. Considering Hsu et al. (2015) findings, it was revealed that, both male and female students perceive ICT tools to be useful in their learning activities particularly the e-learning management systems. 

Similarly, Tondeur et al. (2016) found both female and male students have positive attitude towards ICT in terms of use and access. Their result yielded no gender difference on attitude towards ICT usage. This is similar to Onome (2014) who observed no gender differences in attitudes towards ICT. Kay (2006) also noted that, no attitude difference between male and female during pursuing computer program courses. In consistency with these findings, Vroman et al. (2015) found no gender difference on the access of internet particularly in email communication for personal tasks and health-related tasks. This is in line with present case study observations as no significant gender difference was found on accessing internet and usage of Mozilla Firefox web browser. Students’ perceived access to ICTs was influenced by possession of ICT facilities such as computers, tablets, and smartphones. For instance, one of the students stated that,
“It is difficult to access and use ICTs if the person does not possess ICT facilities such as computer, Smartphone, tablet (gadgets).”-Student 1.

On the other hand, some females claimed to lag behind males in terms of ICT tools access due to lack of fund. Most of them argued to get access of ICTs by borrowing the facilities from their friends.
“It is difficult for me to buy ICT gadgets due to cost effectiveness.  I opt to borrow from a friend and return it when I complete my studies - Student 4.

In the same manner, some female students afford to buy ICT facilities but they claim to become limited by social responsibilities particularly domestic duties. This situation therefore constrains their time for effectively access and use of ICT. Onome (2014) stress that, women are not in position to use the computer similar to men due to domestic workload which constraints their time. Based on interview, one of the respondents reiterates that;
“Even if I have the ICT facilities, such as computer and smartphone, I rarely use them often as am highly occupied by job and domestic activities - Lecturer 5.
4.5.1	Preferences of Students towards ICTs
Similar to statistical findings, qualitative data showed that, females had positive preference in learning using ICT (see Table 4.15 Appendix A). Females preferred smartphone and laptop more compared to tablets and desktops. They also had positive perceived usefulness in purchasing these ICT accessories for learning purposes. However, some females tend to perceive the act of purchasing these tools is being driven by learning necessities notion and not personal preferences. Interview shows that, reasonable number of females had self-perceived higher access to Moodle e-learning system compared to males. One of the respondents quoted that;
“I would prefer to access my academic materials in Moodle system through my smartphones. I also do like to use computer when am at university premises. When it comes to gender perspective, I do not think that male students have better access than females as female are currently awake and active to technology at greater extent.”- Student 6. 

Also, females argued that, their attitude tend to be driven by the extent of using ICT. They claimed to have limited time in accessing and use of ICT facilities frequently compared to males who are likely to have plenty of time.
“Most women use ICT facilities in limited time may be at work but not at home while men can use such facilities any time they wish even after working hours. However, the purposes to use ICT facilities depend on the individual’s interest.”-Lecturer 7.  

In consistency with these findings, Kwok and Yang (2017) identified five themes that enhances students’ attitude in using ICT despite the gender perspectives. These were communication, engagement, collaboration, information gathering, and efficiency. Similarly, Rahman & Rahman (2014) revealed four constraints which include usability, internet connectivity, technical issues, and competency deteriorated students’ attitude in using technology. Rahman and Rahman’s findings suggest that, both gendered students’ attitude increased due to perceived preference to use of ICT tools in learning. This can be collaborated with current findings as both males and females rendered positive perceived attitude in learning using ICTs. It provides evidence that, there is notable strong relationship between attitude and use of ICT in learning which is also supported in Kurga (2014); Robin (2008) and Sharkova (2014).

Current results are consistent with Petko, Cantieni and Prasse (2017) on the fact that, positive attitude influences positive daily practices in terms of educational technology use. This can also be supported by Tondeur et al. (2016)’s findings which suggest that, females have low acquisition of positive attitudes in carrying out of general computer activities than males. However, they observed no significant difference between female and male exist when it comes to use of ICT for educational purposes. Similarly, Shaukenova (2016) found students possess high positive attitude in solving educational assignment and timed tests through computer accessories. His findings, however, revealed no significant gender difference among students towards ICT use in learning. 

Contrary to the present results Sainz, Meneses, Lopez & Fabregues (2016) found that, females have more positive attitude than males. Their results are consistent with current findings as they revealed no significant difference between male and female in learning purposes using ICT. Ahamad (2015) supports these results using regression analysis on gender and attitude. He affirmed that; gender has no important effect on ICT perceived attitude. Analysis of the objective concludes that; no significant gender difference exists among students in learning using ICT as far as attitude construct is concerned. Both male and female students have higher positive attitude in various facet relating to use of ICT facilities. 

4.6	Gender Differences on the Level of ICT Competencies
The concept of ICT competence can be referred as the ability or extent of individual skills towards use of different ICT tools and services. Level of competency on ICT aspects in grounds of gender differences was measured using one-way ANOVA. The analysis yielded descriptive statistics and a test for significance level at 0.05 for quantitative data. On the other hand, qualitative analysis was based on observations of student’s behaviour which was categorised based on types of basic computer applications. Behaviour on computer applications included, words processing, spreadsheet processing, presentation, internet and email usage, as well as ability to use Moodle. Results were demonstrated on Table 4.5.

Based on Table 4.5, significant gender difference was found among students working with word application page layout, F (1, 228) =6.3, p=.01, and posting topic for discussion on Moodle forum, F (1,228) =4.2, p=.04. Considering descriptive statistics parameters, male students outperformed their female counterparts in various tasks relating to use of word processing application. Specifically, males were more competent in creating, editing, deleting word document (M=3.2), as well as, working with page layout (M =3.03) than female students. Results extend that, male students have higher competency in using presentation computer application. Males unveiled higher mean score on creating, editing, and deleting presentation (M =2.9) than females (M=2.6). In addition, males were more competent in working with slides and running slideshow (M=2.8) compared to female students (M=2.6).

Table 4.5: ANOVA Test showing Gender Difference on Level of ICT Competency
Items	Gender	N	Mean	SD	F	P
I can create, edit and delete document		Female	100	3.0200	1.00484	1.744	.188
		Male	128	3.2109	1.14088		
							
I can work with page layout		Female	100	2.6400	1.10572	6.328	.013
		Male	128	3.0313	1.20979		
							
I can create, edit, and delete presentation		Female	100	2.6600	1.13012	3.278	.072
		Male	128	2.9453	1.21868		
							
I can work with slides and run slideshow		Female	100	2.6200	1.27747	1.949	.164
		Male	128	2.8594	1.29039		
							
I can use search engines		Female	100	3.3000	1.09637	.687	.408
		Male	128	3.4219	1.10553		
							
I can download and upload files		Female	100	3.3400	1.00725	.240	.624
		Male	128	3.4141	1.22009		
							
I can create social network account		Female	100	3.2300	3.25935	.254	.615
		Male	128	3.0703	1.32916		
							
I can compose, send, and reply email		Female	100	3.1800	1.19240	1.193	.276
		Male	128	3.3594	1.25951		
							
I can upload and download attachments		Female	100	3.0100	1.17632	2.845	.093
		Male	128	3.2891	1.28683		
							
I can create email account		Female	100	2.8900	1.23824	3.091	.080
		Male	128	3.2031	1.40505		
							
I can upload completed assignment through Moodle		Female	100	2.8900	1.20517	1.212	.272
		Male	128	3.0859	1.42546		
							
I can download learning materials from Moodle		Female	100	3.2200	1.16844	.741	.390
		Male	128	3.3594	1.24695		
							
I can post topic for discussion on Moodle forum		Female	100	2.8800	1.28141	4.175	.042
		Male	128	3.2266	1.26251		
							
I can reply on discussion forum on Moodle platform		Female	100	2.8700	1.33829	1.512	.220
		Male	128	3.0859	1.29826		
Source: Field Data, 2019

Gender competency in utilisation of internet revealed that, males have higher competency on using search engine (M=3.4), downloading and uploading files (M= 3.4). Also, males tend to outperform females on composing, sending, and replying email (M=3.4), uploading and downloading attachments (M=3.3), and creating an email account (M =3.2). However, female students also evinced higher mean score on creating and using of social network accounts (M=3.3) than their male counterparts (M=3.1). Gender difference on ICT competency was also revealed in usage of Moodle e-leaning system. Males scored higher than females when engaging Moodle for various academic activities such as uploading completed assignments (M =3.1), downloading course materials (M =3.4), posting topic for discussion in Moodle forum (M =3.2), and replying on forum discussion (M =3.1).

On the contrary, observation data presented on Table 4.15 in (Appendix A) shows that, female students were familiar with word processing programs such as Microsoft Word. Their familiarity towards the program was in line with common activities that are mostly done in such program for instance, preparing document, writing and editing academic work such as research. Female students also used the program for preparing their personal information.  Other programs that were observed to be used frequent by females included Excel and Mozilla Firefox. The extent to which female student were able to access these applications was marked satisfactory bearing their competency in opening, writing, editing, saving, as well as printing the word document. Their skills were also observed effective in application of spreadsheet program, Microsoft Excel in particular. 

Qualitative data added that, male students evinced more competence in terms of familiarity with computer application, basic skills, and usage of applications in academic purposes. In a case study observation, males identified word processing program, spreadsheet program, database program, pdf reader, presentation program, and Mozilla Firefox as frequently used computer applications in their daily activities. They were able to open, access, create, print, and save document. Besides, they were able to perform extra tasks such as searching, compiling, and access database. In the case of academic purposes, males were able to write assignment, creating database files, opening and creating a pdf file. Females were also capable of using spreadsheet for compiling results, PowerPoint for presentation, Adobe reader for opening PDF files. These results are conversely with Su Luan et al. (2005) who also identified existence of gap between male and female in ICT competency. Similar to Judi, Amin, Zin and Latih (2011)’s findings who also observed the dominance of males in different aspects of computer application utilisations. Their contention is similar to Meri-Tuulia, Antero and Suvi-Sadetta (2017).

Similarly, qualitative analysis shows gender differences on using Moodle as depicted in Table 4.15 (Appendix A). Female competency in interaction with e-learning management system was associated with experience and skills towards basic computer applications as most of steps and procedure on accessing Moodle requires basic skills of the applications (Olatokun, 2017). Observation shows female students were equipped with skills to interact with Moodle in performing various tasks such as access the system through login, find courses, select courses, carrying out assignment, and participating in discussion and forums. Further, they were capable of interacting with their course instructors, changing their credentials such as passwords. However, none of the observed females were able to demonstrate how they can upload different types of files for instance pdf files, presentation slides, or excel files on Moodle. Their competency on accessing the system was in line with efficient use of web browsers mostly Mozilla Firefox.

With regards to male students, observation data reveals no greater difference on how they interact with Moodle management system compared to females. Observation shows males have efficient competency in login process, communication with instructors, interaction with fellow students on discussion and forums, and carrying out assignments. They demonstrated how to attempt and submit an assignment, and login out of the system. Male students also demonstrated how to select course and find relevant course materials like the way female students exercised same instances 

Stevenson-Ågren, (2017) claim that, male and female students tend to use technology in very different ways and their competencies differ in relation to activities towards ICT tools.  Same scenario was observed by Collado (2014) as his results revealed low differences among male and female in access and use of e-learning management system particularly Moodle resources. Females were more competent in accessing discussion and forum resources than males. Contrary, males were more competent in attempting, uploading, and submitting online assignments. The similar case was noted in Avila and Malquisto (2019)’s findings that both male and females portrayed a good level competence in varierty of ICT tasks, however, males were more competent in advanced technological skills. This contention is supported in Onome (2014) regarding gender difference on problems faced by male and females in acquisition of skills and computer use.  
In consistency with Tondeur et al. (2016)’ findings, male students were competent and familiar with computer applications; spreadsheet, word processors, presentation applications, and database applications. However, they found no significant difference between male and female students on use and access of the applications. This contradicts with Meri-Tuulia et.al. (2017) and Smith (2014)’s study which found males had higher level of computer literacy than female, however, factors such as computer experience and computer ownership have effect on computer literacy level.

However, European Union Report (2018) is in harmony with present findings in the fact that, women still do not acquire efficacious competency on technology compared to men due to various hindrances mostly socio-cultural backgrounds such as cultural capital, academic orientation, and home environment. Their result suggest, family cultural capital positively correlates with competency in ICT implying socio-economic and cultural background of a student accounts for greater degree of student competency in ICT (Olatokun, 2017). This in turn can be grounded on Bourdieu’s (1986) theory of cultural capital. Hatlevik and Christophersen (2015) regard cultural capital as an indicator that determines competency of student in learning using ICT (Ritzhaupt, et.al. 2013). This is in line with Huyer and Hafkin (2007) who state factors such as education level, lack of employment and cultural practices affect women from effective use of technology to the level of men. 

Similar concerns are expressed in interview data where women claim to have limited time on usage of technology with regard to their daily social responsibilities. Time constraints lead women to perceive lower competency towards ICT.
“Women are faced challenges with time constraints due social roles that they have to negotiate especially those who must take care of children to make sure they are fed and the attempt homework accordingly”-Lecturer 1.

Ameen, Abdullahi & Jibril (2018) revealed similar findings as of the present study such that, male students (25%) had higher ICT competency than female students (23%) due to frequent utilization of ICT tools. Bordas-Beltran & Arras-Vota (2018) is also in line with these results in the fact that, males are relatively more competent than females in usage of ICT facilities. In the same perspective, Danner and Pessu (2013) attest that, there is significant variation in competency of males and females on ICT. Their study noted that, male students have higher perceived ICT competency than female students. Davaki (2018)’ findings also suggest that, women have lower perceived competency than their male counterparts due to underlying causes of digital gender gap which are related with social, cultural, and economic issues. 

With regards to gender and technology theory, Halfkin (2006) supports present findings that, women lag behind men in terms of experience and competency in learning using ICT. To summarize, results suggest that, males are more competent than female students in the use of ICT. However, the competency gap is relatively small. Male students scored higher than female students in most of the use of ICT aspects such as internet, presentation application, spreadsheet, and Moodle e-learning system. Female students outperformed males in few computer applications specifically in using social networks e.g. email application.
4.7	Contribution of Access, Possession, Attitude, and Competence on ICT Use in Teaching and Learning at OUT
The analysis employed multiple linear regressions to establish statistical relationships of variables. Multiple regressions were employed due to its consistency on testing significant relationship between one or more predictors and single outcome (Osborne & Waters, 2002). The correct use of the model requires satisfaction of several assumptions in order to determine valid estimates and correct significance of the predictors’ effect size (Jaccard, et al., 2006).

4.7.1	Assumptions of the Multiple Regressions
Before completion of multiple regressions analysis, assumptions concerning the original data were carried out (Osborne & Waters, 2002). Failure to test the assumptions contributes to insignificant and wrong results (Antonakis & Deitz, 2011). When assumptions are not satisfied may lead to Type I or Type II, likewise, it may result to under-or-over estimation of estimates effect size (Osborne &Waters, 2002). As recommended by Stevens (2009), there are five assumptions that were taken into account when conducting multiple linear regressions: linearity, normality, homoscedasticity, autocorrelations, and multicollinearity. Present study tested all the assumptions in respect to recommended statistical techniques.

4.7.1.1	Linearity Assumption
This test assumes there is linear relationship between independent and dependent variables (Keith, 2006). It is considered as the most important assumption since it avoids result bias. Osborne and Waters (2002) claims, accurate relationship between independent and dependent variable rely on linear relationship between the variables. The assumption was tested using Pearson correlations and scatter plot matrix. The test depict correlations analysis was statistically significant (p <=.05) among all independent variables. Moreover, significant strong positive linear relationship was revealed between effectiveness of ICT use and competency, r=.73 = p <.000, attitude, r=.66, p<.000), access to ICTs, r=.69, p<.000, and possession of ICTs, r=.75, p<.000. It was therefore enough indication that, the relationship between dependent and independent variables was linear in nature as shown on Table 4.6.

Table 4.6: Intercorrelation Analysis showing Linearity Test
	1	2	3	4
 1.    Competency	-			







Figure 4.2: Scatterplot   Matrix showing Linearity Test
Source: Research Data, 2020
Another analysis was conducted to test linearity using scatter plot matrix as recommended by Stevens (2009). Random scatter was observed around the horizontal line indicating linear nature of relationship between the variables. Stevens (2009) suggests if there is no indication of departure of residues from the horizontal line, it marks the satisfaction of linearity assumption as depicted on Figure 4.2.

4.7.1.2	Normality Assumption
Multiple regression yields valid estimates when variables are normally distributed (Osborne & Waters, 2002). This assumption enables researcher to predict what values can be obtained basing on the normal distribution shape (Keith, 2006). Skewness and Kurtosis were employed to determine normality of variables. Both dependent and independent variables were normally distributed as skewness and Kurtosis statistic values falls within an acceptable range. Glewwe and Levin (2017) consider a variable to be normally distributed if Kurtosis ranges between (-1.96 and 1.96) and Skewness between (-2.0 and 2.0). Table 4.7 demonstrate the results.

Table 4.7: Kurtosis and Skewness showing Normality Test






Source: Research Data, 2020

4.7.1.3	Homoscedasticity Assumption
Homoscedasticity assumption assumes there is an equal errors variance across all independent variables’ levels (Osborne & Waters, 2002). It assists researcher to assume variable errors are consistently spread between the variables. When this assumption is violated may weaken the overall analysis as well as analysis statistical power (Keith, 2006). 


Figure 4.3: Scatterplot showing Homoscedasticity Assumption

The assumption was tested using standardized residuals against standardized predicted value plot as recommended by Osborne and Waters. The assumption was statistically met as residuals were examined to scatter randomly around horizontal line and provide even distribution. Homoscedasticity is likely to be violated when residuals do not scatter around zero (horizontal line). Scatterplot on Figure 4.3 portray the results.
4.7.1.4	Multicollinearity Assumption
When independent variables are not correlated leads to collinearity (Stevens, 2009). It is easy to determine the significance of the effect size of independent variables and the regression coefficients when collinearity is low (Keith, 2006). Violation of this assumption may suggest presence of autocorrelation (Jaccard, Guilamo-Ramos, Johansson & Bouris, 2006). Tolerance rate and VIF (Variance Inflation Factor) test were calculated to determine level of collinearity among independent variables as suggested by Keith (2006); Shieh (2010). It was found that, very low collinearity exists between the independent variables as tolerance value was close to one and VIF less than 10. When VIF is low and tolerance value is high indicate low collinearity (Keith, 2006). The test is therefore affirming that, the assumption was satisfied as shown on Table 4.8.








Source: Research Data, 2020

4.7.1.5	Autocorrelations Assumption
Autocorrelations occurs when there is no independence of errors among the variables (Stevens, 2009). Type I error is likely to affect result of the regression when this assumption is violated (Keith, 2006). Durbin-Watson test was employed to examine the assumption as suggested by Field (2009). It shows evidence for low autocorrelations based on Durbin-Watson coefficient (1.998). This test suggests presence of low autocorrelations when Durbin-Watson coefficient ranges between 1.5 and 2.5 (Field, 2009). Table 4.9 illustrate the finding





a. Predictors: (Constant), Possession, Access, Attitude, Competency
b. Dependent Variable: Effective
Source: Research Data, 2020

4.7.2	Multiple Regressions Analysis
Multiple regressions were conducted after statistical evidence that all assumptions were satisfied as recommended by Osborne and Waters (2002). Regression model consisted of four independent variables (access, possession, attitude and competency) and one dependent variable (Use of ICT). The relationship between dependent and independent variables was significantly very strong as the model explains 97.0% of variations. This implies that, possession, access, attitude, and competency have very strong influence on the use of ICT. Present results were consistent with Josee, Karemu; Kanchori and Okibo (2014) who also found 52% of the ICT use variance were explained by the independent variables. Regression results were indicated on Table 4.10.

Table 4.10: Regression Model 
Model	R	R Square	Adjusted R Square	S.E	
1	.985a	.970	.970	1.10611	
a. Predictors: (Constant), Possession, Access, Attitude, Competency
b. Dependent Variable: Effective Use of ICT

Individual contribution of each independent variable on the regression model was also indicated. Competency (B=.41, p<.000), attitude (B =.25, p=.006), access (B=.37, p<.000), and possession (B=.25, p<.000) were revealed as significant predictors of the use of ICT. Inspection of each predictor evince that, for every 1 unit increase in student competency suggest 0.19 increase of ICT use whereas their attitude attribute to 0.23 increase in ICT use. In addition, for every 1 unit of student access to ICT facilities influences 0.26 effective use of ICT. Also, for every 1 unit increase of student possession of ICT facilities accounts for 0.25 effective use of ICT as shown on Table 4.11.

Table 4.11: Regressions Coefficients 
Model	Unstandardized Coefficients	Standardized Coefficients	T	Sig.






Source: Research Data, 2020

In summary, this objective aimed to investigate relationship between access, possession, attitude, competency, and effective use of ICT. Access, possession, attitude and competency were treated as independent variables whereas use of ICT was treated as dependent variable. Result suggests statistically significant relationship between dependent and independent variables. Independent variables explained 97% of the model variation which implies that, access, possession, attitude and competency have strong influence on effective use of ICT.

4.8	Summary of the Chapter
This chapter presents the findings on gender difference on ICT access, ownership, attitude and competence. It involved analysis of four objectives. The first was analysed using one-way ANOVA. Results revealed that, there is statistical difference between male and female student in access to ICT facilities since males tend to access more ICT facilities than their female’s counterparts. Second objective was analysed using path analysis and it was revealed that, no significant gender difference exists among students in learning using ICT as far as attitude construct is concerned. 

Both male and female students have higher positive attitude in various facet relating to use of ICT facilities. Third objective used one-way ANOVA. The results conclude that, males are more competent than female students in the use of ICT. However, the competency gap is relatively small. Male students scored higher than female students in most of the use of ICT aspects such as internet, presentation application, spreadsheet, and Moodle e-learning system. Female students outperformed males in few computer applications specifically in using social networks e.g. email application. Fourth objective employed multiple linear regressions. It was concluded that, there is statistically significant relationship between dependent and independent variables. Independent variables explained 97% of the model variation which implies that, access, possession, attitude and competency have strong influence on effective use of ICT.
On the other hand, qualitative data analysis was carried out to determine the relationship between access, possession, attitude and competency among the selected students with respect to gender. Observation evince that, there was difference in competency among male and female particularly in usage of basic computer applications and Moodle e-learning system. Male students were more familiar with different computer applications such as word, spreadsheet, presentation, and database than females. However, there was no significant difference in attitude among all observed students as they all showed positive attitude in terms of preference and perception towards ICT use. 









Chapter five presents discussion of findings and their implications for policy, practice and further studies. This discussion is based on the study objectives which are composed of ICTs access, possession, competence, attitudes variables. The knowledge created by the study results from the interpretation of the findings informed by the literature reviewed, theoretical framework and researcher’s own disposition and experience of gender difference in teaching and learning using ICTs. As described in the theoretical framework, issues concerning technology and ICTs in teaching and learning in particular, are considered as social structures, with power that enable or constrain people, both men and women when accessing, owning, and using ICTs in teaching and learning. 

The access, ownership and usage of ICTs depends on one’s structural location and thus, the access, ownership and usage of ICTs in teaching and learning  must be understood from one’s gender relation in the power structure. Therefore, it was necessary to begin this thesis project by first trying to describing the context and the position of women and men in modern technologies and ICTs in particular, in other words, the low position of women as a result of being excluded from modern technologies and STEM in general. On all the aspects, access, ownership and use, the results show that male students were above their female counterparts. 

These results led to questions about the generalisability of the findings, as well as the origins and mechanisms of gender imbalance in ICTs. These questions are addressed in this study to validate the assumption of this study. The findings also allowed for a deeper analysis of gender relation in ICTs to understand the root cause of gender imbalance in teaching and learning through ICTs. 

5.2	Gender Differences in Possession of, and Access to ICTs 
The findings from the current study show that both students were likely to possess ICT accessories at an average extent although males tend to possess and get more access compared to females. Findings infer that, access and possession of ICT accessories among students differ in various ways where some gendered students tend to have more access than the others. The extent to which these gendered students access ICT facilities determines their competency and performance. The results depict that, male students outperformed females by 76.8% to 37%. This implies that, males owned more ICT gadgets such as smart phones, tablets, and personal computers than females. 

More possession of these gadgets by males provides another implication that, males might have a relative higher tendency of accessing ICT facilities than females. For instance, male students were found to access internet and email one time more than female students. However, females had also higher frequency of accessing Moodle learning system and social networks than males. These findings imply both males and females have equivalent chances of access to ICTs although their ownership may vary depending on economic status and social cultural influence. This is also referred in cultural capital theory; ICTs gadgets can be described in terms of cultural capital which only the advantaged social groups can access (Bourdieu, 1986; Ritzhaupt, Liu, Dawson & Barron, 2013; Brown & Czerniewicz, 2017). 
ICTs can be described in terms of capital where the use increases ‘the chances of success for practices’ (Bourdieu 1986). ICTs in this sense becomes capital because not everybody is in a position to access it, and in this context, males are in a better position to access them than females. However, Smith (2014) observed existence of gender gap on ICT access as his findings revealed older women lag behind older men on ICT access in terms of accessing digital services and internet usage. Similarly, Kim et al. (2016) found gender differences on ICT access was associated with social engagement among females and positively linked with informal social participation for males. 

Contrary, Vroman et al. (2015) revealed no gender difference persists on accessing internet particularly email communication for personal tasks and health-related tasks. This is in line with present observations as no significant gender difference was found on accessing internet and usage of web browsers such as Mozilla Firefox. In addition, students perceive efficient access of ICT is likely to be influenced by possession of ICT facilities such as computers, tablets, and smartphones.

With consistency to current findings, Rashid (2016) revealed that, despite women has less access to technology but they are more likely using some ICT accessories than men for instance, women were found more frequent user of smartphones and old ICT accessories such as television, landlines, and radio compared to men. Findings implies that, men and women both have interest on accessing ICT, however, their difference on access rely on preferences and types of needs thus the use and non-use of ICT can be presumable gendered. Rashid adds that, men access computer and smartphones for searching new job information whereas women revealed greater extent of accessing ICT for education and health information. 

Brown and Czerniewicz (2017) support existence of narrow gender gap on ICT access particularly on higher learning institutions. With regards to their findings, both male and female students had equal access to physical ICT resources, however, male portrayed higher level of practical access than females. Same discourse can be inferred in this study’s findings as male students were observed to access and use more varieties of computer programs compared to females. Males were deemed to have more time on accessing such facilities than females who tend to be occupied by social responsibilities. Similarly, this discourse can be inferred on Feminist perspectives theory which regards females’ roles and lives differ from male in the society. Their sociological position therefore affects their perception towards ICT access (Kvanshy, 2006).

Perception towards technology can also be considered to steer level of access and possession of ICT tools. Considering Meri-Tuulia et al. (2017) result, women were perceived to have better access than men on ICT applications. Female students were found to outperform male students on using basic computer applications such as word processors, spreadsheets, presentation program, and database program. Males were better on technical-oriented aspects whereas females showed better access on work-oriented aspects of ICT. This is similar to Deursen and van Dijk (2015) who also revealed that, males had higher scores on operational ICT issues (file saving, program downloads, computer refreshing), and internet skills (e.g. familiarity with websites structure) compared to females. 
Aesaert and von Braak (2015) in the same manner found females were better on communication-related activities of ICT while Ritzhaupt et al. (2013) observed females outperformed males in all literacy related issues of technology. Christophersen (2015) revealed that, males rated themselves higher than females in terms of technical skills (installing programs, troubleshooting computer) and theoretical skills (basic concepts of computer such as IP address, programming languages, and internet). However, both genders rated themselves higher on basic computer skills such as in activities related to text processing, web browser, and email. With respect to present results, this implies that, small but statistically significant differences exist among male and female on access and use of ICT. Both genders yield higher scores on perception towards access and possession of ICT facilities. 

Conversely to the current findings, Meri-Tuulia et al. (2017) stresses that, the discourse of gender difference on access and use of ICT is difficulty and still unclear particularly at tertiary institutions. Each gender is likely to have specific ICT related tasks that performs at best. This is also supported by Ritzhaupt et al. (2013)’ findings showing both genders scored higher at different ICT tasks, for instance girls outperformed boys in ICT studies while boys outperformed girls on ICT technical tasks. 

Attractiveness of different types of ICT applications can also be subjected to their accessibility with respect to gender differences. Naciri (2017) indicated several applications which were accessed by higher education students regarding their attractiveness pertaining to entertainment, educational, and socialising. Significant gender disparities were revealed unveiled in usage patterns of various applications such as video games, social media apps, and internet. Males divulged more confidence in utilisation of such ICT applications particularly for learning purposes. Thus, the context of difference does not only rely on socio-cultural perspective can also be linked to types of facilities and their physical appealing. A broad literature on women underrepresented in the ICT show that this starts from educational institutions. Although women are a majority in all levels of education, few opt for scientific courses and in particular those related to engineering and computing due to cultural and socialization processes. This includes gender stereotypes or stereotypical representations of women in technology; career and study choice, misconceptions about technical requirements in workplace.

With harmony to the current study, interview shows reasonable number of men had self-perceived higher access to Moodle e-learning system than women. This is contrary to Petrovic and Pavlovic (2016) who observed both genders self-perceived higher access to ICT applications. However, their physical access differed at some degree as women accessed e-commerce services and video gaming while men dominated entertainment and educational content on the internet. Price (2017) challenges the stereotypical perspective that, women lag behind men on use and access of ICT in learning particularly online courses. Her results claim that, females are confident and independent learners, and are likely to outperform male in internet applications. 

A study by Patil, Dhere and Pawar (2009) conclude that, oppressive gender relations inhibiting women’s access to and ownership of ICTs in India and while nearly all women and men owned a phone, women were still nearly 50% less likely to access the Internet than men. The report was quick to identify education and age as the most important drivers of the gender gap in ICT access. With older, less educated and poor women having far less access than younger, more educated and those from affluent family background Brown and Czerniewicz, 2017). This brings the logic, though a faulty one that access and possession of ICTs leads to having a more positive attitude towards ICTs and thus, development of competence (Kaboodvand, Ayub & Sulaiman, 2018).

5.3	Gender Differences on the Level of ICT Competencies
This study revealed varying levels of competence among and between the students and lecturers, where males and females were competent in ICT at average level although their competency differed in some aspects, especially in performing academic tasks using ICT facilities such as computer, smartphones, and tablets. On the basis of the present findings, male students were more competent in manipulation of computer, smartphones and tablets than female students. Majority of male students could also work with word processor, spreadsheet, and PowerPoint presentation more competently compared to female students. As discussed in chapter two, the level of competence is described as ability to use word processing, make electronic presentation and mailing, ability to use internet and virtual learning (Azimi & Praveena, 2013). 

Competencies in teaching and learning with ICTs are as important skill in the academia. This is consistency to Bordas-Beltrán (2018) who argues that, the use of ICTs encourages a dynamic teaching and learning environment that allows learners to participate more effectively in their learning. Competence in ICTs therefore, is an important skill for academics and its development needs to be supported and improved from time to time. 

It is clear that female learners are less competent in many features of ICTs while male domination is significant. Male domination in ICT competence is related with their exposure to ICTs and the freedom to use them for longer time than their female counterparts as supported in Aesaert and Van Braak (2015);Basavaraja and Kumar (2017) respectively. In this case, male students easily performed academic tasks employing ICT facilities such as computer, smartphones, and tablets. This study therefore, is in line with Bourdieu (1986) cultural capital theory, which argued that, competence in ICTs is acquired through being part of a particular social class (Bourdieu & Passeron, 1970; Bordas-Beltrán, 2018; Ritzhaupt et.al., 2013). 

The findings also show that, male students positioned themselves where they could access, acquire and use ICTs more frequently than their female counterparts, and thus, giving the opportunity to develop their competence in ICTs. This means exposure to ICTs has a strong influence in the development of competence in ICTs. It is unlikely for female students to survive in the system such as the higher learning education where the use of ICT in learning is fundamental to facilitate such activities. Women find themselves lagging behind in access to higher education due lack of competence to manipulate some ICTs devices. Some scholars conform to the argument (see for example, Aesaert and Van Braak (2015); Bordas-Beltrán (2018); Hafkin and Taggart, 2001; Gillwald, Milek and Stork (2010); Gurumurthy (2004); Sandy et al.(2005) have highlighted that women lack knowledge and skills to use ICT facilities due to social, economic and cultural factors. Such factors affect women’s performance in academics due to inability to possess and use ICTs effectively in their learning (Arras-VotaBordas-Beltrán & Gutierrez-Diez, 2017).      

5.4	Gender Difference in Attitude towards Using ICTs 
This study found varying attitude facets towards ICTs among females and males in learning. Unlike their male counterparts, the majority of female students did not get involved themselves in on-line learning, leading them to fail or acquire lower grades compared to male students. Low grades among female students can be associated with insufficient access to online materials. The analysis has shown that negative attitude towards ICTs had great influence on the learners accessing learning materials. This implies that positive attitudes towards ICTs were critical if the learner or the lecturer was to effectively use computers in teaching and learning. This argument is supported by Arras-VotaBordas-Beltrán and Gutierrez-Diez (2017) that the success of any teaching and learning in an educational program depends strongly upon the positive attitude of the teachers. 

If teachers believed or perceived ICTs as fulfilling their own and their students’ needs, they will likely attempt to use technology in their teaching and learning (Beetham & Sharpe, 2013). This is an indication that teachers’ attitude towards ICTs is among the factors that affect the successful integration of ICTs in teaching a classroom. Therefore, attitude towards ICTs is important as more classroom tasks involve computer interaction. This contention is in line with the argument that, attitude towards ICTs is positively correlated with both personal and school success (Bamigboye, Bankole, Ajiboye & George, 2013).  
Current study found that, both male and female had positive attitudes towards several aspects of ICT facilities however, females’ attitude is defined by different activities related to ICT use such as working on the assignment on MOODLE. The different tasks women perform at home and elsewhere in communities takes their time that would be spent on ICTs. Therefore, women may be comfortable and more relaxed to use ICTs such as desktop, laptop and Smartphone however, they lack the privilege that men have in utilising ICTs to improve on their academic performance. 

Contrary to males who can access and use ICTs at their convenient time, women’s time is constrained by multiple responsibilities that women pursue in the society explicitly in their homes. This is an indication that social cultural factors have influence on women’s attitudes in making use of ICTs for learning. High or low attitude among male and female students can be associated with effects deprived from social cultural practices. For instance, most of the females have had negative perception towards ICTs as a result of social cultural practices to the extent of affecting their attitude in using ICT. This is evident in Yang and Kwok (2017) as they claim that, elders perceive technological facilities such as internet have negative impact on behaviour and social practices of the women specially in family matters and society. 

Relevant to the current study, both men and women perceived ICT as an extra advantage in job opportunities and in their career developments. Women perceive ICT as a usefulness entity not only in academic learning activities but also in communication and business issues. Positive attitude towards ICT determines perception in manipulating the technology as a competitive advantage on employment opportunities. Present arguments conform with Wu, Pan and Yuan (2017)’s results which revealed that, ICT tools to wit social media were found supportive and encouraged students’ future employments. This study found no significant gender as regards to attitude. It emphasizes that, male and female students have significant positive attitude in learning using ICT. These findings provide evidence that, there is notable strong relationship between attitude and use of ICT in learning. 

Despite the role of ICT and its implications in learning among gendered students, there is likely to be no significant relationship between higher positive attitude and academic achievements of the students. Gender was not found as a crucial factor that influence academic performance. This implies that, attitude can be ascertained as determinant for effective use of ICT in learning but cannot be subjected to gender difference in academic performance and achievement. The same is confirmed in Agarwal and Ahuja (2013)’s findings that, no significant impact was found between attitude, gender and academic achievement among gendered students regardless of their positive attitude. ICT tend to support students in their academic and professional lives rather a guarantee for their academic performances. Similarly, Rahman and Rahman (2014) noted that, higher attitude among students did not guarantee efficiency in use of ICT facilities in spite of higher level of knowledge of student on ICT tools and services in tertiary institutions. 

5.5	Gender Differences on the Level of ICT Competencies
With a basis to the present findings, male students were more competent in utilising computer, smartphones, and tablets than female students. Majority of male students could also work with word processor, spreadsheet, and PowerPoint presentation more competently compared to female students. Competencies of students towards ICT revealed various implications based on gender perspective. These implications can be articulated in regards to significant competency differences found between male and female. Both male and female were competent in ICT at average level however their competency differed in some aspects for instance in performing academic tasks using ICT facilities such as computer, smartphones, and tablets. Competence in ICTs therefore, is an important skill for academics and its development needs to be supported and improved from time to time. 

Significance difference as regards to gender on ICT competency implies that, relative high number of males surpass females’ capability in applying ICT for educational purposes in higher education level. Seeing the gender difference on competence variation ratio as a matter of evidence, male students overwhelmed females by 80.5:34.3 in various aspects of ICT applications. Findings attest that, males were approximately one time more competent than females in using basic computer application such as Ms Word, Ms Excel, Ms PowerPoint, and email. This affirms that, daily socio-economic activities favour men and reflect significant influence on men’s ICT competency in higher education.
 
Similar observation was depicted in Nilsson (2018)’s findings that, men have more experience in basic computer applications due to nature of their daily social and economic activities (i.e. burning CD, playing computer games), which indeed encourage men’s ICT competency when it comes to learning context than women. Taking into account on the present findings based on the case study settings, ICTs competency in higher education can also be related to the level of technological advancement in the particular region. Majority of students in Simiyu regional centre demonstrated weak ICT competency in collation to Mwanza regional centre students. Simiyu is among the newly established regions in contrast to Mwanza which is currently second largest city in the country with distinctive development in technology, thus the difference in technology between these regions can also determine experience and ICT competency level among students.

However, the argument forwarded can also be asserted by enrolment rate level based on gender in both case studies. For example, Mwanza regional centre recently indicate 317:98 male to female student’s admission ratio likewise, Simiyu centre enrolled by 65:31 male to female ratio. It is therefore establishing a notion that; higher number of competent males might be relying also on the difference in enrolment rate by gender. Despite such fact, males still display higher competency when placed to one on one female-male contest. In consistency with present findings, Arras-Vota et al. (2017) revealed male students were more competent than female students. In relation to perception, Bordas-Beltran & Arras-Vota (2018) claim that, female and male students at higher education level usually perceive their ICT competencies is at good level therefore it affirms no significant difference across gender groups in a basis of their perspectives. 

ICT competency can be linked with daily usage of computer but do not affirm to academic performance of a student particularly in the open and distance learning system. In the same manner, Palmen (2011) observed women lag behind in ICT competency than men with regards to the lifestyle and experiences developed since their childhood. For example, his findings suggested boys tend to spend more time in using computers such as playing games than females. This contradicts Johnson’s (2008) claims that girls surpass boys in surfing through social network media. Similar to Sanders’ (2005) results which suggest female students outperformed males in almost at every facet of ICT use. 

The observations in the present study indicate that, most of the students with good socio-cultural backgrounds in view of ownership of ICT facilities revealed better competency and vice versa. European Union Report (2018) was in harmony with the present findings in the fact that, women still do not acquire efficacious competency on technology compared to men owing to various hindrances pertaining to socio-cultural backgrounds notably cultural capital, academic orientation, and home environment. Their result suggests, family cultural capital positively correlates with ICT competency. This implies that, socio-economic and cultural background of a student encourages competency in ICT. This in turn can be grounded on Bourdieu’s (1986) theory of cultural capital. Hatlevik and Christophersen (2015) regard cultural capital as an indicator that determines competency of student in learning using ICT. 

In consistency with the current findings, some teachers acknowledged that training equipped them with necessary competency for plying Moodle e-learning platform effectively in teaching. It also gives an implication that, competency among gender-based individual at university can rely on the level of training that an individual is equipped with. For instance, Shahid (2015) found different level of competency among male and female students and teachers due to their attitude and participation in the training. 
5.6	Relationship between Access, Attitude, and Competence in ICT Teaching and Learning
Use of ICT in learning is evidently associated with competency and attitude. These two variables (competency and attitude) were revealed to have significant positive relationship with application of ICTs implying higher competency and attitude accounts for effectiveness of ICT use. Theory of gender and technology articulates that, gender gap in competency is associated with perception of men and women in making use of ICT (Hafkin, 2006; Wajcman, 2000). This study observed that, students showed no difference in terms of their attitude but this assertion do not change the relationship insight that attitude has strong link to effective use of ICT. Various studies adhere to this discourse of relationship between competency, access, attitude and effective use of ICT (Bamigboye et al., 2013; Agut et al., 2014; Ahiatrogah and Barfi, 2016; Nilsson, 2018; Bordas-Beltran, 2018).

Students who have access of ICT facilities at home tend to display higher experiences than students accessing ICT facilities at the institutions. In addition, students who have ownership of personal computers demonstrated more positive attitude and higher competency in ICT use. This affirmation is supported by Ahiatrogah & Barfi (2016); Luu and Freeman (2011) who found positive relationship between competency, attitude, and personal computer ownership. This affirmation is strengthened by the current observations such that student’s competency was likely influenced by higher attitude in learning using ICT as students with higher ICT competency tend to display higher attitude. Ayebi-Arthur (2010) and Agut (2014) found significant correlation between students’ achievement in ICT and competence. Their findings indicated that, students with positive attitudes towards ICT tend to have higher competence.	

With basis to the interview survey, some lecturers verified same scenario that, their competency plays important role not only in teaching using ICT but also providing students with ICT technical support explicitly in Moodle. Most of the instructors regarded trainings as supportive strategy to equip both teachers and students to perform basic Moodle operations to wit access, download, upload, and edit various features of the system. This contention is in agreement to Agarwal and Ahuja (2016) and Bamigobye et al. (2013) that, competency and attitude of students in utilisation of ICT is directly influenced by teachers’ level of competency and attitude in ICT. Higher competency and attitude of teachers in using ICT resources in classrooms improves students’ academic performances and enhance their ICT literacy. Prosper & Mnyanyi (2017) also were in harmony with this affirmation as their conclusion asserts that, instructor’s competence and attitude determine their role in equipping students with necessary ICT skills in learning. Therefore, level of competence among instructors can be deemed as one of the significant catalysts in accomplishing students’ ICT needs. 

Furthermore, Yusuph et al. (2011) revealed competency and attitude was positively correlated to effective use of ICT tools in higher education. In harmony with current findings, Yusuph et al. (2011) found that, students and teachers who demonstrated higher attitude had higher competency in teaching and learning using ICT resources. However, no significant difference was found between gendered student-teachers’ attitude and ICT use. Similarly, Ahiatrogah and Barfi (2016) revealed strong associations between students-teachers’ competency, attitude and use of ICT. Teachers were found to evince low attitude on teaching using ICT although their competency was good particularly in using basic computer application including word processor, spreadsheet, and presentation. It implies that, despite these variables (competency, access, possession, and attitude) may not correlate in some aspects but they both determine effective use of ICT (Agarwal & Ahuja, 2013). On the other hand, Ahiatrogah and Barfi (2016) revealed a small gender gap persists as their findings indicated no significant gender difference as a matter of competency, access and attitude towards ICT use.

The present findings reveal that, competency, access, possession, and attitude have overwhelming positive effect in making use of ICT. However, lack of ICT training contributed to poor competency among teachers in teaching. In-depth interview revealed that, instructor’s ICT perceived competence specially in application of Moodle can be enhanced by appropriate trainings.  Despite the significant role of competence and attitude, acquisition of higher competency and positive attitude has been constrained by various factors that are mostly subjected to gender perspectives. For instance, women perceive their ICT competency to be constrained by time compared to men who seem to have plenty of time after working hours (Kaboodvand et al., 2018). 

Basavaraja and Kumar (2017) also support this assertion of limitations facing women from effective use and acquisition of higher competency in ICT. They observed significant gender disparity in association with use of computers and internet. Women experienced difficulty in using computers in different premises apart from the institutions such as cybercafé, home, and computer coaching centres due to social cultural constraints in comparison to men (Agarwal & Malhotra, 2016).

The current study further revealed that, institutions face difficulty in enabling their students to satisfactory acquire ICT skills. Several challenges that hinder implementation of ICT in teaching and learning activities at higher education among others are, poor developed system of incentives for implementation of ICT, inadequate developed regulations for the use of electronic facilities, inefficient formed electronic space of higher educational establishments, the complexity and intensity of work, lack of training in the field of ICT, and poor access to ICT resources. This is confirmed by Kimani, 2017 and Nakaznyi (2015) that effective integration of ICT was likely to be challenged by insufficient ICT infrastructure, lack of management commitment, and lack of ICT competent teachers. They also added that, poor attitude towards adoption of technology limit effective utilization of ICT resources. These studies were consistency with Olukayode (2015) and Agbo (2015) who unveiled that, insufficient number of computers, inadequate computer tools, lack of access to e-learning facilities, cost of software, and erratic power supply were among major constraints hindering effective integration of ICT in learning and teaching at distance learning education.

5.7	Summary of the Chapter 





















STUDY SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
6.1 Overview
The study investigated the gender differences in teaching and learning using information and technology at the Open University of Tanzania. This chapter therefore, presents summary of the study which entails a brief discussion of each chapter. Conclusion provides overall understanding of the studied problem and findings thereof. Further, the chapter highlights recommendations based on the findings to inform policy and action as well as recommendations for further research. 

6.2 Summary of the Study
This study assessed the use of ICTs in teaching and learning based on gender among lecturers and students at OUT. Findings showed that, competence, access, possession and attitudes are determinants factors of effective teaching and learning using technology. However, social cultural factors affect the extent at which gender construct is associated with application of ICTs. The study attests that, women lag behind men in various aspects of ICT in a view of teaching and learning.

The first chapter presents background information about the concept of gender on effective teaching and learning using ICTs. The chapter also discusses the determinants of ICT usage at higher learning institutions particularly the ODL education system. Further, the chapter presented the research problem with clear focus on objectives and research questions respectively. Chapter two presents literature review of the study. It provides the theoretical framework, empirical studies, conceptual framework and knowledge gaps. Two main theories were synthesized; cultural capital and gender and technology theory which were discussed in relation to the study variables. Empirical studies were presented based on objectives of the study drawing literatures from global, Africa and local perspectives. The chapter also describe the conceptual framework of the study showing a relationship of variables. Finally, chapter two present the research gaps identified from the theories and the empirical literatures.  

Chapter three provides research methodology of the study. It begins with research paradigm which discusses the philosophy underpinning the study, approach and research methods. Then, the chapter presents research design with a focal point on cross sectional design. The research approach was sequential mixed method which includes quantitative and qualitative research techniques. Further, the chapter presents data collection instruments which include questionnaires and interviews. Finally, sample size, sampling techniques and sampling procedures were presented in line with validity and reliability test of research tools and ethical considerations. 
Chapter four presented findings based on objectives developed from the main research objective. 

In objective one and three, data were analysed statistically using one-way analysis of variance (ANOVA) whereas the second objective used path model and the fourth employed multiple regression. First objective revealed that, men outnumbered women in the level of ICT access, possession and competence in various aspects of utilisation of ICT. In the second objective, path model was employed where structural equation modelling (SEM) was used to establish the differences in terms of gender towards attitudes in using technology. The findings indicated no significant gender differences in attitudes towards ICTs particularly in the learning context. With regard to attitudes, both men and women evinced positive attitude towards use of technology in teaching and learning environment. Third objective found that, males are more competent than female students in the use of ICT. 

However, the competency gap is relatively small. Male students scored higher than female students in most of the use of ICT aspects such as internet, presentation application, spreadsheet, and Moodle e-learning system. Female students outperformed males in few computer applications specifically in using social networks e.g. email application. The fourth objective reveals that, the relationship between dependent and independent variables were very strong at 97.0% as explained in the regression model. Independent variables point out, access, possession, attitude, and competence are significant predicators of the dependent variable (the use of ICTs).

6.3 Conclusion of the Study
The primary purpose of this study was to assess gender differences in teaching and learning using ICTs. Findings confirm that, adoption of ICT is significantly related with personal attributes, that is, competence, attitude, access, and possession of ICTs. The extent at which an individual has an access to ICTs establishes the urge to own ICT gadgets. Interestingly, the dimensions of access and ownership were not associated with students’ attitude towards ICTs. 

It is evident that, there is significant gender difference in competency, ownership, access, attitude and use of ICT at the Open University of Tanzania. This implies that, effective utilization of ICT resources relies on behaviour and social economic status of an individual. Besides, gender is a crucial factor that affects the primary beneficiaries of ICTs in a society. Based on the findings, gendered students tend to behave differently when subjected to various ICTs tasks and operations. Male and female students evince significant difference on access and possession of ICT facilities. 

Men own more ICT facilities akin to computer and smartphones collating to their women’s counterparts. The study also suggests that, women tend to access more technological tools at learning premises meanwhile men access more at home, colleges and cyber cafes. In addition, this assertion of access and possession of ICT with regards to gender seem to be influenced by social cultural settings as articulated in Bourdieu’s (1986) theory of cultural capital. There is deliberate evidence that, women lag behind men in ICT competency owing to their low tendency and frequency in making use of technological tools. The discourse has been associated with various context of ICT competency that men and women engage to, for instance male students were more competent than females in using basic computer applications such as word processors, spreadsheet, and database programs.

Moreover, attitude can be ascertained as another important aspect which influences effective use of ICT. It is confirmed that, attitude verifies personal interest and perception towards technology. Students demonstrated higher positive attitude indicating that, ICT potentials are significant in their learning deeds. There is direct connection between students’ attitude and use of ICT, higher positive attitude corresponds to effective use of technology. However, gender becomes insignificant factor when attitude is considered in this particular discourse of ICT usage among students. No significant gender difference among students on attitude towards ICT use forasmuch as both gendered students displayed higher positive attitude. Their self-perceived competency was higher compared to the observed actual competency, especially females. Such assertion affirms that, attitude is potential factor in determining interest of students towards ICT but do not guarantee level of usage and experience on technology regardless of gender settings.

Consequently, attitude and competency stipulate higher level of ICT use. These two variables can be considered as the key determinants of performance and experience of an individual in utilisation of a particular technology in learning and teaching. Attitude and competency disclose actual position of teachers and students obliging to access, ownership, and use of ICTs. It can therefore be affirmed that, teaching and learning using ICT relies on multifaceted variable which involve behaviour, knowledge, and social cultural grounds as regards to gender.

6.4 Contribution of the Study
This study contributes towards the field of gender and technology in ODL education with a standpoint that ICTs is a gendered phenomenon which is socially constructed. The effective use of ICTs in teaching and learning depends on social cultural factors constructed by both men and women. This study argues that ICT is a cultural capital that is embodied within human life experiences and the use of capital depends on the interest of the person regardless of gender. Therefore, ICTs should be regarded as a tool to inculcate interaction among instructors and students in teaching and learning process particularly in ODL. However, ODL students should not be treated in the same manner with the assumption that ICT can be accessed, possessed and used by everybody. Men and women face different challenges towards access, ownership, competence and attitudes towards use of technology due to social, cultural and economic factors. The provision for guidance and support in ICT use is inevitable to improve competence and attitudes of the marginalized group especially female students.

The current study adds knowledge on the existing knowledge base regarding gender difference in using ICTs in teaching and learning. The study also believes on one’s cultural and social position as ingredients which contribute in accessing and owning of ICTs. However, existing studies indicate advancement of limited knowledge where social and cultural positions can be converted into one’s advantage (Lareau & Weininger 2003). This study faults Cultural capital research for the lack of clarity of the causal mechanisms as to how precisely does access and possession of ICTs translate into positive attitude and competence in using ICTs in teaching and learning. Cultural capital literature generally fails to show causal connections between the variables. Lareau and Horvat (1999) also critiques Cultural capital literature arguing that it is not clear how, precisely, cultural capital can be seen as capital, implying that while ICTs can be capital (in Bourdieu’s sense) it can also act as an impediment to women’s access and possession of it thus adversely impacting their learning.

While quantitative studies have generally been successful in showing gender difference in accessing and possession of cultural capital, however, they have not been successful in specifying the causal mechanisms of these and possession: just how one’s gender acts as an exclusion and inclusion in the access and possession, and why do some students and lecturers develop more competence than others regardless of their gender? This study used cultural capital to study gender differences in teaching and learning with ICTs and argue that the value one attaches to ICTs makes all the difference in terms of access, possession, attitude and competence regardless of one’s gender. This is a way to understand why there was no significant difference in attitude and competence among the lecturers regardless of difference in access and possession of ICTs. 
   
6.5 Recommendations of the Study
The study identified that gender plays an important role on students’ competence and attitudes towards use of ICT at higher learning institution. Gender difference was noted in competency, ownership and access of ICT facilities. However, there are notable implications which call for attention and require appropriate measures in terms of policy and further studies. Herewith are recommendations of the study.

6.5.1 Recommendations on Policy and Action
The study found that male students were more competent in many ICTs aspects than their female counterparts. It is recommended that educational policies should mandate the social construction of gender to promote teaching and learning to both men and women with the use of ICTs in order to help them equally attain the educational benefits. This will give courage to both genders to make use of cultural capitals at their exposure to explore the advantages of technology in education. The study observed that access and possession of ICTs leads to having a more positive attitude towards ICTs, thus development of competence. The study recommends that, new students should be encouraged to acquire personal computers/laptop/tablets during orientation session and before they register for courses. Efforts should be put in place to promote education stakeholders to invest highly in ICTs in higher education so that students can be in a position to acquire affordable ICTs gadgets useful for their daily learning. This will provide privilege to students regardless of their social, economic and cultural backgrounds to acquire ICT facilities that are instrumental in their learning experience. The value of cultural capital that each individual have will be realised through the choice to use ICTs to support academic development. 

Further, the study noted that, gender is a central factor influencing students’ attitudes. It is important to inculcate positive attitude towards use of ICTs through appropriate training and orientations that involve both lecturers and students. This can be linked to the findings that, competence and attitude have positive effects on students’ and teachers’ use of ICTs in teaching and learning. There is a need to provide students i.e. both students and lecturers about ICT resources which are necessary to facilitate the delivery of ODL programs. Instructional designs should be integral in teaching and learning activities in ensuring knowledge is shared and facilitated to reach relevant persons respectively.    

6.5.2 Recommendation for Further Research
The current study concentrated on extent ICT can be used as an instrument to facilitate equal access to higher education by looking at competence in ICTs, attitudes, ownership among men and women at the Open and Distance Learning institution. Further studies should focus on the following: -
i.	An assessment of the effectiveness of e-learning platform to enhance ODL education in higher education Tanzania 
ii.	The influence of attitude and competence on ICTs usage among male and female students in ODL 
iii.	 Investigate the challenges facing male and female students in the use of ICT in teaching and learning process in higher education
iv.	Investigate the acceptance level and perception of students and lecturers in accessing and using ICT in teaching and learning in higher education 
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GENDER DIFFERENCES IN TEACHING AND LEARNING WITH INFORMATION COMMUNICATION TECHNOLOGY (ICTs) AT THE OPEN UNIVERSITY OF TANZANIA
Thank you for taking time to fill this questionnaire. The study uses cultural capital approach to understand which socio-cultural attributes account for gender differences in level of motivation, attitudes towards and ICT competencies in teaching and learning through ICTs.  In the first phase of the study, this questionnaire is aimed to understand how males and female students grapple with the complexities surrounding ICTs in the context of Tanzania.  The questionnaire comprises (i) background information, (ii) level of ICT competence among the gendered based students, (iii) the differences between male and female students in attitudes towards ICTs (iv) access and use of ICTs

Participation in this questionnaire is voluntary and participants are free to withdraw at any time of the study.  The data obtained will be used for academic purposes.  Identity and names of participants in this study will be kept anonymous through the use of pseudonyms when verbatim quotations are used for illustrative purposes.  However, the study will have a second phase to follow up with few of the respondents on striking issues that will arise from the first phase of the study. I would be most grateful if you would provide me with your contact number at the end of the questionnaire.  If you have any question with regard to this study, feel free to contact A. Prosper through 0764580233 or ancypro@gmail.com and my supervisor Prof E. Swai through elinami.swai@out.ac.tz 

I:  Background information 
Instruction: Please put a tick in one box only and fill in where necessary 
 1. Gender:                  
          
2. Age:               
3. What faculty are you in?
 CONTROL Forms.OptionButton.1  CONTROL Forms.OptionButton.1  CONTROL Forms.OptionButton.1  CONTROL Forms.OptionButton.1  CONTROL Forms.OptionButton.1 
4. What programme are you studying? E.g. BA Sociology..........................................
 5. What year of study?
                         
   6. How many years have you been studying?
                                        
7. What is your employment status? Please tick appropriately       
                          
    8. Do you have access to ICT facilities at work place?    
     
9. Do you have access to ICT facilities?  
        
10. If YES where do you get access to ICT facilities? (Please tick more than one response provided it is applicable to you)
                             
     

II: Level of ICT competencies among the gendered based students
Tick in the appropriate box for the level of agreement about the following statements whereas 1=Not well at all 2=Not very well 3= Slightly well 4= Well 5= Very Well  
s/n	Statement 	Response
	Word processing	5	4	3	2	1
	I can create, edit and delete document					
	I can work with page layout					
	I can work with word graphics					
.	I can create, edit, and delete tables					
						
	Presentations					
	I can create, edit, and delete presentation					
	I can work with slides					
	I can run slideshow					
						
	Internet 					
	I can use search engines					
	I can download and upload files					
	I can use web browsers					
	I can create social network account					
						
	Electronic mail usage					
	I can compose, send, and reply email					
	I can upload and download attachments					
	I can create email account					
						
	Spreadsheet					
	I can create, save, and delete spreadsheet					
	I can work with rows and columns					
	I can work with charts					
	I can work with spreadsheet simple formula					
						
	Virtual class applications					
	I can upload completed assignment through Moodle					
	I can download learning materials from Moodle					
	I can post topic for discussion on Moodle forum					
	I can reply on discussion forum on Moodle platform					
	I can manage learning materials on Moodle					

III: the differences between male and female students in attitudes towards ICT
Tick in the appropriate box for the level of agreement about the following statements whereas 1=strongly Disagree 2=Disagree 3= Slightly Agree 4= Agree and 5= Strongly agree
s/n	Statement 	Response
	Comfort /Anxiety	5	4	3	2	1
	It doesn’t bother using ICT facilities such computers, laptops ,and smart phones 					
	I don’t feel scared using computers, laptops, smart phones for learning purpose					
	I don’t feel threatened when others talk about ICTs					
	I feel comfortable using computers, laptops and smart phones in learning					
	I feel comfortable in computer classes					
	I am comfortable to communicate through email, mobile phone, and social media					
	Perceived usefulness					
	ICT knowledge will widen job opportunities					
	I will need a firm mastery of ICTs for my studies					
	Learning to use ICTs is worthwhile					
	It is important for me to do a short course in ICTs					
	I use ICTs in many ways in my life					
	I believe that ICT can improve my learning effectiveness and quality					
	I find printed learning materials useful in my learning progress					
	Confidence					
	I am sure I can do academic work through ICT facilities 					
	I feel confidence using computers, laptops, smart phones 					
	I feel OK about trying a new software that add value to my studies					
	I am sure I could learn language related to ICTs					
	I find digital learning interesting in my learning development					
	Preference/Liking 					
	I prefer using my personal email address for sending and receiving messages					
	I prefer storing lecture notes on CD/DVD or flash disk for supplementary learning					
	I like using online networks to share information					
	I like using course ware in my studies					
	I prefer reading lecture notes  and supplementary materials from laptop, computer, and handsets					
	I like using CD/DVD, Audio, Video and Moodle as learning resources					
	I like using social media to discuss academic related matters					
IV: Gender differences in access and use of ICTs
Tick in the appropriate box for the level of agreement about the following statements whereas 1=Strongly Disagree 2=Disagree 3= Slightly Agree 4= Agree and 5=Strongly agree
s/n	Statement 	Response
	Access	5	4	3	2	1
	I have access to university website (www.out.ac.tz)					
	I have access to power/electricity at home					
	I do have access to audio-visual/instructional materials through mobile phone, television, and tablet					
	The university provides Computer  facilities meant for students use					
	I attend computer course classes					
	I have access to internet through my mobile phone					
	I have access to Moodle learning platform					
	The university provides internet access to students					
	I obtain lecture notes through Moodle platform					
	I attended computer short course provided by the university 					
	I have access to internet at work only					
	I have access to internet at home					
	I receive study materials in hard copies					
	I access study materials from the CD					
	I receive course information through emails, social networks					
	I receive courses information through cell phone texts 					
	I acquire information from the regional centre noticeboard					
	Use of ICTs 					
	I make use of On-line Educational Resources (OER)					
	I use internet provided by the university to download learning resources through computer, mobile phone, or tablet.					
	I use printed materials during my learning process					
	I use course-ware in my learning process					
	I use SARIS system for courses registration 					
	I use ERIS system for exams registration					
	I use university website to acquire information about exams time-table, orientation dates, and face to face sessions					
	I make online discussion with instructors on Moodle platform					
	I  make use of Moodle platform to discuss with my fellow students					
	I use social networks such as WhatsApp, Twitter, and Facebook to communicate with instructors					
	I use social networks such as WhatsApp, Twitter and Facebook to communicate with my fellow students					
Gender differences in ownership of ICT
Tick in the appropriate box for the level of agreement about the following statements whereas 1=Strongly Disagree 2= Disagree 3 = Slightly Agree 4= Agree and 5=Strongly agree
s/n	Statement 	Response
	Ownership of ICT facilities	5	4	3	2	1
	I have official student email account for sending and receiving information from the university					
	I have my own computer/ laptop					
	I own a flash disk for files storage					
	I have  Moodle account					
	I own modem for internet connection					
	I own gadget/smart phone/tablet that I can connect directly to the internet 					
	I have current licensed antivirus software to protect my computer					
	I have social networks accounts such as WhatsApp, Facebook, and Twitter that I use to interact with classmates for academic purposes					

VI: Effects of ICT in male and female students achievements at higher learning institution
1.	Comment on the effectiveness of using moodle platform in learning---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Willingness to participate in further study
Would you be willing to be approached for face to face or telephone conversation?
Note: It will not take much of your time and your name will kept anonymous. Your comments will be useful in analyzing data. 
YES------------------------
NO--------------------------


















APPENDIX B: INTERVIEW GUIDE
GENDER DIFFERENCES IN TEACHING AND LEARNING WITH INFORMATION COMMUNICATION TECHNOLOGY (ICTs) AT THE OPEN UNIVERSITY OF TANZANIA

Interview Schedule for Lecturers on experiences and perceptions of using ICTs in teaching and learning. It will be administered concurrently with the questionnaires with lectures to establish the extent ICT is instrument to facilitate teaching and learning.  
1.	What do you like about teaching at an Open and Distance Learning institution?
2.	What are the main challenges to teaching at an Open and Distance Learning institution?
3.	How do you perceive the use of ICT in teaching and learning?
4.	What are the challenges of using ICT in teaching and learning?
5.	To what extent do you use ICT resources such as Moodle platform?
6.	How has the university helped you to better use ICT in teaching and learning?
7.	How has the use of Moodle platform helped you to achieve better students’ results?
8.	What else would you like to share about the use of ICT in teaching and learning?

APPENDIX C: TABLE 4.15: CASE STUDY OBSERVATION
Observations	Female1	Female2	Male1	Male2
ICT Competence				
What is (are) most basic computer application(s) you have been using for academic purposes?	MsWord	MsWord, Excel, Mozilla	Microsoft word, Microsoft access, adobe reader, PowerPoint	MsWord, Excel, OperaMin,Mozilla,Gmail
What are academic activities you often involve such computer application(s)?	MsWord-for reading, preparation of notes, writing personal information	MsWord-writing research, editing, reading and studyingMozilla-internet to access results, communication, search for materialsExcel-compile data for research course	Microsoft-for writing assignment, access-data base creation, adobe-for opening PDF files, PowerPoint-for presentation	Opera,Mozilla,Browser-used for searching materialsMsWord-used for writing assignmentExcel-for compiling results
How can you work with basic computer application such as MsPowerPoint, MsWord, Ms excel, and email? Outline steps and procedure per each application	MsWord-switch on computers-openword-write-save-print	MsWord-open-type-edit-save-printExcell-open-data sheet-enter data-edit-save-printMozilla-connect to internet- search for website/google-type topic-search-access for reading materials-send and receive emails	MsWord-open, write, edit and save. Email-connected to internet- mail domain- login-write-edit/read-send-logout. PowerPoint-open-create slides-write-modify-save-Presentation 	MsWord-start-all programme, open MsWrd-type/edit-saveExcell-MsExcell,write information-save-printGmail-open-recepient-compose-send
To what extent can you work with Moodle learning management system? Outline steps and procedure	Moodle access-access the window, log in-username and password-find courses, select the course, material, assignment, discussion forum	Moodle-SARIS-ELMS-find log in box-username/password-find courses-select a course you want-communicate with instructors-assignment-discussion forum ORThrough google-enter link-log-in window-username/password-access courses	Moodle-access domain-student, ELMs-login window-username and password. material, questions, students forum, assignment, communication with the tutor and students-logout	Moodle access-open goodle-OUT-student access-Moodle-username and password-log-in, courses-select course-choose the lecture-reading/studying/attempting assessments and submit-discussion forums 
How can you work with other ICT facilities such as Smartphone and tablets for learning purpose? Outline steps and procedure	Load MBs, search materials, communication with fellow students	Connected to internet (MBs)-search through google/Moodle Apps download play store-access search apps for learning purposes	Internet connectivity, save material for future reference, load MBs	SMARTPHONE-load credits-buy bundle-open data-google/opera min to attempt learning activities

Attitude
How do you perceive the use of ICT for learning purposes?	Its good because it helps to access materials, it makes learning easy and affordable	-It is good because it helps us to access material within the required time-ICTs help to improve to access current and updated materials-To resolve social and economic  issues-helps to store academic data	It makes learning much easier, access learning anywhere, facilitate communication between students and instructors    	It has simplified learning activities by eliminating the distance between instructors and studentsIt has helped instant communicationIt provides experience with the use of digital facilities
What are the ICT facilities you prefer most in learning?	Smartphone and laptop	Smartphone and computer	Portable computer, tablet and smart phones	Smartphone and computer
How do you perceive the act of owning/ purchase ICT accessories just for learning purposes?	I like it because I can use ICT facilities I have for communication, storage of information, for managing work schedules	Forced to buy smartphone because you want to access internet easily-financial constraints some of the facilities are expensive	It good because it provides opportunity for access of learning materials and necessary information	Its good because ICT facilities can be useful even after completion of your studies 




